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CONVERSION FACTORS 

For the convenience of those who prefer to  use International System (SI) uni t  
*ather than English units, the conversion factors for terms used in this report are listec 
 elo ow,. Chemical data for concentrations are given only in milligrams per liter (mg/L) 01 
nicrograms per liter (pg/L) These values are (within the range of values presented: 
iumerically equal to  values expressed in parts per million, or parts per billion 
'espectively Specific conductance i s  expressed as rnicromhos per centimeter a t  25 degree! 
)elsius (pmhos),, 

Multiply English units 

inches (in) 
feet ( f t)  
miles (mi) 

acres 
square miles (mi2) 

cubic feet per second (ft3/s) 
gallons per minute (gallmid 

feet squared per day (ft2/d) 

acre-feet (acre-ft) 

BY 

Length - 

25 40 
0 3048 
1 609 

Area -- 

4047 
2 590 

Flow 

0 02832 
06309 

Transmissivity 

0 0929 

Volume 

1233 

To obtain SI units 

millimeters (mm) 
meters (m) 
kilometers (km) 

square meters (m2) 
square kilometers (km2) 

cubic meters per second (m3/s) 
liters per second (L/s) 

meters squared per day (m2/d) 

cubic meters (m3) 

Temperature-Conversion Table 

Conversion of degrees Celsius (OC) to degrees Fahrenheit ( O F )  i s  based on the 
quation, OF = (1..8) (O C) + 32. Temperatures in OF are rounded to the nearest degree 
Jnderscored equivalent temperatures are exact equivalents 
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ABSTRACT 

Upper Henrys Fork basin, comprising 1,070 square miles in  eastern Idaho and a small 
area in western Wyoming, has a permanent population o f  about 1,500 Ashton i s  the major 
population center Because the area attracts thousands of summer vacationers and winter 
sports enthusiasts, related land- and water.use pressures are increasing 

Surface water is stored in Henrys Lake and Island Park Reservoir for irrigation outside 
the basin Ground water is used chiefly for municipal, domestic, and stock supplies. 

Volcanic rocks and alluvium compose most of the aquifer materials.. Permeable vol- 
canic rocks in the eastern part of the basin greatly influence water yields and ground-water 
movement between subbasins Data suggest that movement across the basin boundary is 
minimal,, 

Mean annual precipitation on the basin is estimated to be about 35 inches, o f  which 
about 50 percent contributes t o  the mean annual discharge in Henrys Fork near Ashton, 
which i s  1,441 cubic feet per second, or about 18 inches This represents the discharge from 
the basin, except for that lost to  evapotranspiration.. 

Annual mean discharge of streams generally varies directly with the annual mean 
precipitation,, 

Water quality in the basin is generally excellent,. Although, in the Ashton area and in 
areas of intermittent high usage by man, some deterioration of the quality is evident Values 
for specific conductance range from less than 100 t o  about 300 micromhos per centimeter 
a t  25OC, except in the Ashton area, where as much as 800 micromhos was measured in the 
ground water,, 



Upper  H e n r y s  Fork b a s i n  

Location map 

FIGURE 1. Maps of Idaho and the upper Henrys Fork basin.. 



INTRODUCTION 

The upper Henrys Fork basin i s  sparsely populated; thus, related land- and water-use 
pressures are generally minimal,. However, because of i t s  recreational opportunities, scenic 
vistas, and proximity to  Yellowstone National Park (fig. I ) ,  the area attracts thousands o f  
vacationers during the summer and sports enthusiasts (including snowmobilers) during the 
winter. Thus, the related pressures are increasing., 

Present high-use areas include summer-home developments along selected reaches of 
Henrys Fork and a few of i t s  main tributaries and the farming community near Ashton 
(population about 1,2001, the major population center In 1970, the total permanent 
population of the basin was estimated to be about 1,500 (Forsgren, Perkins and Associates, 
1971) The annual transient population has not been estimated, but it is substantial.. 

Purpose and Scope 

The purpose of this report i s  to  provide managers, planners, developers, and water users 
with hydrologic information needed t o  assist in  planning the development and management 
of land and water resources in the basin To fulfil l this need, the U S Geological Survey, in 
cooperation with the Idaho Department o f  Water Resources, began a 2-year hydrologic 
study of the basin early in 1974 Prior to  this, a comprehensive study of the water resources 
had not been made Three main objectives of the study were: (1) To describe on a 
reconnaissance level the general availability, distribution, quality, and uses of the water 
resources of the basin; (2) to  compile a data base from which effects of future development 
can be gaged; and (3) to  make suggestions for establishing networks to monitor 
surface-water flows, water-level fluctuations, and water-quality changes 

To fulf i l l  these objectives, a network of collection sites was established to collect data 
on ground water, surface water, and quality of water Data were collected from 88 sites on 
47 streams, 15 sites on 5 lakes or reservoirs, 22 springs, and 209 wells A t  approximately 
monthly intervals, discharge and water-level measurements were made at 6 of the stream 
sites and 44 of the wells and at previously established gaging stations and observation wells 
Periodic measurements of low flows were made at 48 of the stream sites. Water samples 
were collected for quality determinations at 77 surface-water sites and 44 ground-water 
sites. Data from previous studies were assimilated. 

The scope of the report is comprehensive in that all the basic facets of water resources 
are considered in  this study,, 
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The Study Area 

The upper Henrys Fork basin comprises 1,070 mi2, of which 30 mi2 are in western 
Wyoming and the remainder in eastern ldaho About 60 mi2 of the basin are within the 
boundaries of Yellowstone National Park, 

The basin boundaries are topographically controlled. The northern boundary follows 
the high mountainous crest of the Continental Divide; the eastern boundary crosses the 
relatively smooth-surfaced Yellowstone Plateau; and the southern and western boundaries 
are at the northeastern end of the Snake River Plain. The basin occupies the northern part 
of Fremont County and a small part of eastern Clark County in ldaho Data for the study 
were not collected in Wyoming,, 

Altitudes range from about 5,200ft on the Snake River Plain near Ashton to more than 
10,000 f t  on some of the peaks along the Continental Divide.. The mean altitude of the basin 
is about 6,700 it. 

Henrys Fork, the main stream, originates a t  the outlet of Henrys Lake in the northern 
part of the basin The lake, originally shallow and natural, was expanded in 1922 by 
construction of a low dam. From the lake, the river flows southward and westward to lsland 
Park Reservoir lsland Park Dam was constructed in 1936 and the reservoir was first filled in 
1939, 

Henrys Fork emerges from lsland Park Reservoir and flows southward for about 14 m i  
to near Swan Lake I t  then flows southeastward through a deep, scenic canyon and over 
Upper and Lower Mesa Falls to i t s  confluence with Warm River Henrys Fork then flows 
southward and westward toward Ashton, where i t  leaves the upper basin The length of the 
river is 73 mi from Henrys Lake to Ashton,, 

The basin has one of the coldest climates in ldaho Mean annual temperatures recorded 
at two relatively long-term climatological stations at Ashton and lsland Park Dam are 5 3O 
and 2 3OC. respectively (fig 2) Freeze-free periods (based on a 10-percent chance of tem- 
peratures being lower than -2 Z°C) a t  these stations are 90 and 45 days, respectively 
(Stevlingson and Everson, 1968) 

Annual precipitation, much of which falls as snow, averages 16.9 and 28.9 in at Ashton 
and lsland Park Dam, respectively (fig,. 2 )  Annual basinwide precipitation is estimated to  
average about 35 in., 

Previous Studies 

Little previous hydrologic information is  available Reports by Crosthwaite, Mundorff, 
and Walker (1970); Mundorff, Crosthwaite, and Kilburn (1964); Stearns, Crandall, and 
Steward (1936 and 1938); Stearns, Bryan, and Crandall (1939); and unpublished reports by 
Stearns (1924), and Mansfield (1932), contain some hydrologic data on parts of the study 
area. Reports by Witkind (1972, 1975, and 1976); Hamilton (1965); Ross and Forrester 
(1947); and Peterson and Witkind (1975); contain geologic data for a large part of the study 
area. 

Additional data, generally compilations of preexisting information, are presented in 
reports by Forsgren, Perkins and Associates (1971), and Holte and others (1973),. A report 
by the ldaho Fish and Game Department (1969) contains information on suggested mini- 
mum streamflows in part of the area,. A report by Speth and others (written commun, 



FIGURE 2. Mean monthly temperature and precipitation at Ashton and Island Park Dam.. 
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19711, contains data on water-quality-sampling programs in selected parts of the study area 
Also, an unpublished report bv the U S  Environmental Protection Aclencv (written - .  
commun,, 1973) gives some information on water quality,. Annual watermaster reports for 
Water District 1 contain data on streamflow and reservoir storage, 

Previously, staff gages provided data on water-surface altitudes for Henrys Lake and 
Island Park Reservoir, and stream-gaging stations were operated downstream from each A 
third gaging station was on Henrys Fork below Ashton Reservoir Also, ground-water levels 
in three wells in and near the basin were measured annually or semiannually since 1969 
Data for the above sites are published annually in U.S Geological Survey Water-Data Re- 
ports for ldaho and in selected U S Geological Survey Water-Supply Papers 
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Gaging-Station-Numbering System 

Gaging stations and partial-record stations in ldaho are assigned numbers in 
downstream order in accordance with the permanent numbering system used by the 
Geological Survey Numbers are assigned in a downstream direction along the main stream, 
and stations on tributaries between main-stream stations are numbered in the order they 
enter the main stream A similar order i s  followed on other ranks of tributaries The 
complete 8-digit number, 13046000, for example, i s  used for the station Henrys Fork near 
Ashton I t  includes the part number "13," indicating that Henrys Fork is in the Snake River 
basin, plus a 6-digit station number 

Well- and Spring-Numbering System 

The well- and spring-numbering system used by the Geological Survey in ldaho indi- 
cates the location of wells or springs within the official rectangular subdivision of the public 
lands, with reference to the Boise base line and meridian The first two segments of the 
number designate the township and range. The third segment gives the section number, 
followed by three letters and a numeral, which indicate the quarter section, the 40-acre 
tract, the 10-acre tract, and the serial number of the well within the tract, respectively,, 
Quarter sections are lettered a, b, c, and d in counterclockwise order from the northeast 
quarter of each section (fig,. 3).. Within the quarter sections, 40-acre and 10-acre tracts are 
lettered in the same manner,. Well 9N-42E-34ddal is in the NE%SE%SE%, sec 3 4  T,. 9 N,,, 
R. 42 E,., and was the first well inventoried in that tract,. Springs are designated by the letter 
"S" following the last numeral,. Some springs are numbered according to the gaging- 
station-numbering system 



SECTION 34 
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I 

FIGURE 3. Well- and spring-numbering system (using well 9N-42E-34ddal). 
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TABLE 1 

DESCRIPTION AND WATER-BEARING CHARACTERISTICS O F  GEOLOGIC UNITS IN  THE UPPER HENRYS FORK BASIN 
(Modified from Witkind, 1972, and Hamilton, 1965) 

- 

Era Period Epoch Rock unlt Descr~ptlon Water-bearmg character~stm 

Cenozo~c Quaternary 

Cenozoic and Pre-(luaternary 
pre-Cenozolc 

Holocene 

Holocene and 
Plelstocene 

Alluwum Alluvtum; w l luv~um,  landslide and glacml 
materials. Conr~rtr  chiefly o t  unconroiidated 
silt, sand, and gravel. 

Plateau Rhyolite Rhyolitic ash-flow tuff. light gray, dense, 
iithoidal, fine grained t o  aphanitic: angular t o  
round phenocrysts o f  quartz, sanidine; 
clinopyroxene, orthopyroxene, tayalite, and 
~phene make up about 25 percent o f  volume o f  
rocks. 

Basalt Camposed o f  basalt o f  the Snake River Group, 
older basalt o f  Island Park caldera fill, and 
basalt south and southeast o f  Henrys Fork near 
Arhton. The flows consist chiefly o f  olivine 
basalt. Generally, the flows o f  the older basalt 
are of the pahoehoe type, whereas those o f  the 
Snake River Group consist o f  both aa and 
pahoehoe types. 

YellowstoneGroup Rhyolitic arh-flow tuff; wnslsts o t  three 
formations that are wnilar in  mineral content 
and chem~cal composition. Phenocrysts o f  
quartz, ranidine, and oiigoclase are common; 
much less plentiful are phenocrysts o f  
clinopyroxene, fayalite, hornblende, chevkinite, 
allaniteOl, apatite, and r m o n .  The tormatronr 
are Lava Creek Tuff, Mesa Falls Tuff, and 
Huckleberry Ridge Tuff. 

Undifferentiated Undifferentiated ;gneour, sedimentary, and 
rocks metamorphic racks. Includes Igneous volcan~c 

rocks a t  Tertlary age comprising about two  
15.EqUare mile areas, one roughly centered on 
Sawtell Peak, and the other t rom Mount Two 
TOP south toward Reas Pass. Sedimentary and 
metamorphic rocks o t  pre-Tertiary age are 
exposed along the Continental Divide. The 
sedimentary and metamorphic rocks conrist 
chiefly ot limestone, dolomite, sandstone, 
siltstone, and quartzose sandstone. 

Yields adequate rupplies o f  water for damert#c 
and stock use. Very few lrrlgatlon wells are 
present in the area, bu t  yteldr should be 
adequate for restrmed lrrlgatlon use, at most 
places. t rom properly constructed wells. 

Generally unknown. As shown in  figure 5, the 
area contans no wells; bu t  the untt has good 
permeability, as mdicated by the rapid 
Percolation 07 Surface runoff t o  the subsurface 
and the presence o f  lame s p r m r  downsradient 
at its base. No welldefined striam patiems on 
I ~ S  wrtace. Important t o  the basm'r 
water-yoelding capability. 

Yields abundant water for most uses. An 
Important aquifer in parts of the area. 

Generally ylelds adequate supplier o t  water for 
domestic and stock use in this area. Highly 
permeable at places. But In other places, the 
unit is tightly welded and wil l  not  yaeld 
adequate supplies of water for lrngatian use. 
Important t o  the basm's water-yielding 
capability. 

Unknown, but wil l  probably ywld enough 
water at most places for domestic and stock 
use. 



GEOLOGY 

Geologic History 

The upper Henrys Fork basin is at the eastern end of the Snake River Plain (fig. I), 
which is a downwarped feature extending in an arc across southern Idaho and into 
Wyoming.. The plain cuts across preexisting Mesozoic and Cenozoic structures at nearly right 
angles (Hamilton, 1960). The pre-Cenozoic rocks underlying and bordering the plain are 
comprised of igneous, metamorphic, and sedimentary rocks,. As the plain was being down- 
warped, volcanism and sedimentation filled it with basalt, rhyolite, and sedimentary 
deposits,, 

During Cenozoic time, a large shield volcano formed in the south-central part of the 
study area and later collapsed to form the Island Park caldera,. The elliptical collapse 
structure covers an area approximately 18 by 23 m i  'The western and southern rims of this 
feature are clearly visible as a semicircular arc formed by Thurmon Ridge and Big Bend 
Ridge (fig,. 41.. 

Rhyolitic ash flows originating from the Yellowstone Plateau covered the eastern part 
of the study area before and after eruption of rhyolitic and basaltic flows from the 
pre-caldera shield volcano,. The flows that occurred after the caldera formed covered the 
eastern caldera rim and overlapped flows from the collapsed volcano At  about the same 
time, basalt flows occurred southeast of the caldera along the southern part of the study 
area,. 

In late Pleistocene time, glaciers scoured the highlands, providing outwash to the 
valleys and stream channels Contemporaneously, basalt of the Snake River Group flowed 
from vents south and west of the caldera and covered some of the rhyolitic ash flows. Some 
basalt lapped up onto the caldera rim and may have spilled into the caldera itself Additional 
rhyolitic lava and ash flows were contemporaneous with the glacial deposits and basalt flows 
of the Snake River Group. These latest flows issued from vents north and east of the caldera 
and covered much of the eastern part of the study area 

Surficial Distribution of Geologic Units 

The generalized surficial geology of the upper Henrys Fork basin is shown on the map 
in figure 4. The several geologic reports used in i t s  compilation give much more detail than 
the units shown on the map, but as such, the map is helpful in explaining the hydrology of 
the area Descriptions of the geologic units and their water-bearing characteristics are given 
in table 1 ,, 
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One unit deserves special consideration in this report because of the control it exerts 
on the hydrology of the basin The Plateau Rhyolite (and to some degree, the Yellowstone 
Group) is apparently highly permeable, particularly in i t s  upper 100 f t  or in highly 
fractured zones Although few wells have been drilled in this unit, the high water yield from 
subbasins underlain by the rhyolite, such as the Buffalo River drainage, suggests con- 
siderable recharge and transfer of water between subbasins The lack of well-defined surface 
drainage on the rhyolite and the presence of large springs at i t s  base (such as Big Spring and 
Warm River Springs, 14N-44E-34bbblS and ION-44E-1 OcbalS, respectively, fig 14) further 
suggest that rainfall and snowmelt infiltrate rapidly and little runoff and evapotranspiration 
occurs For example, in the upper McKenzie River basin in Oregon, which has similar 
lithology, the water yield was determined to be as great as 75 percent of the annual mean 
precipitation (Stearns, 1928, p 187) 

The upper 100 f t  of the unit is  obsidian and breccia (Hamilton, 1965, p 15) that grade 
downward into flow-contorted rhyolite several hundred feet thick. This, in turn, grades into 
massive rhyolite several to  many hundred feet thick, which rests on an obsidian-breccia base, 
The obsidian, particularly that near the surface, i s  minutely fractured and crumbles readily 
to sand-size granules,, 

Subsurface Distribution of Geologic Units 

The subsurface distribution of geologic units is defined in a general way and only for 
parts of the basin because of lack of data Because drillers' logs are the chief source of 
subsurface information and most wells were drilled near stream channels in alluvial deposits, 
the thickness of the alluvium is better defined than that of other geologic units,, 

A gravity survey by Peterson and Witkind (1975) indicates that the alluvial f i l l  in the 
elongate valley of Henrys Lake i s  3,600 ft or more thick. The fi l l  is  derived from volcanic 
and sedimentary rocks from adjacent highlands (fig,. 4),. I t  is  thickest near the southern end 
of Henrys Lake and thins toward the edges of the valley. Well 16N-42E-24cdcl. about 2 mi 
northwest of Henrys Lake near the north end of the valley, bottomed in alluvium a t  186 ft.. 
In the southern end of the valley near Big Springs, the alluvium is less than 100 f t  thick, and 
at many places, only a few feet thick,. 

North and northwest of Island Park Reservoir, alluvial deposits and basalt compose 
much of the basin floor at the lower altitudes In this area, the alhvial fill is thicker near the 
base of the mountains and thins southward toward Island Park Reservoir,, 

The eastern part of the basin and the Island Park caldera, which are partly covered by 
Plateau Rhyolite, were described in detail by Hamilton (1960 and 1965) In the Last 
Chance-Osborne Bridge area, the alluvial deposits are generally less than 100 f t  thick a t  their 
deepest point and thin rapidly toward the south. 

Numerous well logs indicate that alluvium in the Ashton agricultural area is generally 
underlain by welded tuff (Yellowstone Group) and basalt,. 



GROUND WATER 

Occurrence 

All geologic units within the study area contain some ground water Most of the water 
occurs under water-table conditions, that is, it is unconfined Artesian (confined) conditions 
may occur, but few wells are known to penetrate such aquifers Unconsolidated alluvial and 
glacial material, particularly sand and gravel along stream channels and in valleys, are the 
more productive aquifers and almost always provide adequate yields to wells Basalt aquifers 
are highly variable, but large yields can be obtained i f  sufficient fracture zones are pene- 
trated by the wells The rhyolitic ash flows (Yellowstone Group and Plateau Rhyolite) yield 
sufficient quantities of water to wells for domestic purposes, but large yields are generally 
limited to places where the flows are highly permeable 

There are several hundred wells in the basin Except for those in the Ashton area, most 
are concentrated along streams in areas of summer-home development (fig 5 and basic-data 
table A) where the wells are used for domestic water supplies A few stock wells were drilled 
in the extreme western part of the basin and just west of the basin boundary (fig 5) The 
farming community at Ashton contains numerous wells, used mostly for municipal, 
domestic, and stock water supply Only a few are used for irrigation 

Some tes t  wells were drilled in the Island Park caldera in 1921 to determine subsurface 
conditions as part of a feasibility study for a proposed damsite near Swan Lake (fig,. 5) 

Data from more than 200 wells are shown in basic-data table A,. Data from several wells 
adjacent to the basin are also included in the table and were used to help define water-level 
fluctuations and direction of ground-water movement within the basin. About 10 wells in 
the basin were drilled for irrigation. A few of these are inadequate for irrigation, and others 
are used to irrigate small tracts of cultivated land or cemeteries. The depths of all wells 
generally range from less than 10 ft to  about 400 ft,. One drain well west of Ashton, 
9N-42E-27acc1, was drilled to  638 ft,. 

Aquifer Transmissivities 

Transmissivity i s  the rate at which water of the prevailing kinematic viscosity i s  trans- 
mitted through a unit width of the aquifer under a unit hydraulic gradient,. I t  may be 
determined by controlled pumping tests, but the tests are time consuming, costly, and 
generally beyond the scope of a reconnaissance study.. However, estimates may be made by 
applying empirical relations to  specific-capacit.y values derived from pumping data The 
specific capacity of a well is  the rateof discharge divided by the drawdown of water level within 



the well Because specific capacity is a function o f  well diameter, depth of penetration into the 
aquifer, nature and extent of perforations, and quality o f  well development, no precise 
correlation exists between specific capacity and transmissivity Nevertheless, approximate 
valuesof aquifertransmissivities in theupper Henrys Fork basin wereestimated usinga method 
of Thomasson and others (1960). assuming water-tableconditions: 

T ~ 1 . 5 0 0 I S C l  10,,1341 

T = tranmissivity in feet squared per day, and 
SC = specific capacity i n  gallons per minute per foot of drawdown,. 

where 

Well yields, drawdowns, and estimated transmissivities for variousaquifer units within 
the basin are shown in table 2,. Estimated transmissivities of alluvial aquifers range from 670 
ft21d to 23,000 f t 2 / d  Basalt aquifers have transmissivities of about 200 to 8,700 ft2/d.. 
Rhyolite flows and tuffs have transmissivities of about 400 to 12,000 f t2 /d.  

TABLE 2 

SPECIFIC CAPACITIES OF WELLS AND ESTIMATED TRANSMlSSlVlTlES 

. - 
di&%ter rate 

Well no. (in) ~ q u i f e r '  Igal/minl 

' 1 Alluvium and glacial material 

112QTSH } Outwarh material: gravel, sand silt, and clay 

112HKBR 
l l 2 M F L S  
l l 2 L V C K  Rhyalitic flows and tuff  
112PLTU 
11 2VL.CC I 

Estimated2 
Specific trans- 

Drawdown Time capacity missivity 
lftl (h) Igal/minl/ft (ft2/dl 

Based on method by Thomassan and others (1960 p 2221 using factor of 1500 timer specific capacity lassuming water- 1 '  table conditions) and factor 0134  to  convert to  ft /d 

Driller's log reported steady water level or no drawdawn,, 



Movementof Ground Water 

In most places, ground water i s  constantly in  motion,. It moves from places of high head 
(pressure measured by water levels in wells) to places of low head, from areas of recharge to 
areasof discharge.. It isgenerally recharged in the highlandsand discharged in the lowlands, 

The direction o f  movement i s  inferred from the water-table-contour map (fig 5). Water 
moves downgradient a t  approximately right angles to the contours. Well data are insufficient 
to define accurately water-table contours in much of the study area, so topography, springs, 
and other hydrographic features were used to aid construction of the map 

Around Henrys Lake, ground water moves toward the lake,. Near i t s  outlet, ground 
water moves southward through the valley parallel to flow in Henrys Fork. In the permeable 
valley f i l l  south of Henrys Lake, the water-table contours show a rather flat gradient,. 

In the vicinity of Island Park Reservoir, some ground water flows southward and 
eastward and passes through the northwest rim of the caldera toward Henrys Fork This i s  
indicated chiefly by water-quality and water-yield data in the respective subbasins,, 

In the Ashton area, water-table contours indicate that a ground-water divide roughly 
parallels the surface-drainage divide. Recharge from percolation of excess irrigation water 
diverted into the basin from Falls River apparently moves northward and westward toward 
Henrys Fork.. 

Previous investigators have hypothesized that ground water flows through the surface- 
drainage divide along the boundary of the basin west and southwest of Island Park 
Reservoir A steep water-table gradient in the adjacent Snake Plain aquifer suggests 
substantial underflow from the basin into the aquifer, but water-level data collected during 
this study on both sides of the drainage divide clearly show that this hypothesis is incorrect 
A definite ground-water divide exists, as shown on figure 5. The ground-water divide 
probably shifts as water levels fluctuate, and in September 1975, it apparently was about 
1 mi west of the surface-drainage divide Thus, ground-water movement through the surface 
divide was into rather than out of the upper Henrys Fork basin in September 1975 

Water-Level Fluctuation 

About 50 wells were measured monthly from June to  December 1974 and June to  
October 1975 to document seasonal water-level fluctuations (basic-data table A). Because of 
inaccessibility during the winter, only a few wells were measured from January through May 
1975. Hydrographs of observation wells are shown in figure 6 to illustrate the seasonal 
fluctuations. 

Shortly after the spring thaw, generally during May or June, water levels rise quickly in 
response to recharge from percolating snowmelt. The levels peak a t  various times from late 
May to  September After the annual peak i s  attained, water levels decline until the following 
spring, when they again begin to rise in  response to  recharge Selected hydrographs are 
shown in figure 5 to  illustrate how water levels fluctuate in various parts of the basin 

Water levels in wells, though showing similar seasonal trends, differ considerably in the 
magnitude of fluctuations. Water levels in wells along the edges of the basin, closest to major 
recharge areas, generally show the greater fluctuations. Wells near the center of the basin 
generally fluctuate less than 10 f t  per year 

Long-term trends of water levels are illustrated by hydrographs of three wells measured 
semiannually since about 1969 (fig,. 6),. The hydrographs show t h a t  annual water-level 
changes are much less than seasonal changes and generally reflect above- or below-normal 



precipitation for that year. The timing o f  measurements makes a detailed analysis of trends 
difficult, but the data indicate that changes since 1969 have been minimal Measurements 
made in 1973 and 1975 indicate that water levels may have been lower than normal in those 
years However, examination of the climatological data shows that the total annual precipi- 
tation is not the chief factor influencing the water levels More important i s  the time o f  year 
most precipitation occurs In 1973 and 1975, more than 50 percent of the total precipi- 
tation was during the warmer months (May through October), whereas in 1974, only about 
20 t o  30 percent of the precipitation occurred during the warmer months Thus, more water 
was available from snowmelt to  recharae the aauifers in 1974. whereas in 1973 and 1975. a 
greater amount of potential recharge was lost to  evapotranspiration 
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Springs 

The upper Henrys Fork basin contains numerous springs (table 3), two of which dis- 
charge water in excess of 90,000 gallmin The springs issue chiefly from volcanic rocks and 
are the sources of many streams in the area,. 

For example, three major tributaries of Henrys Fork-Big Springs Creek, Buffalo River, 
and Warm River-obtain most of their flow from groups of springs either a t  their heads or 
along their channels These springs occur along the base of the steep-fronted bluffs of 
Plateau Rhyolite.. The combined flow of these springs i s  about 270,000 galhin, which is 
nearly 42 percent of the average discharge of Henrys Fork near Ashton,. Locations of major 
springs in the basin are shown in figure 5,, 

Thermal Water 

Because many known potential geothermal systems occur near volcanoes or in calderas 
of later Tertiary or Quaternary age, and because the basin is adjacent to Yellowstone 
National Park where geothermal activity is readily apparently, the upper Henrys Fork basin 
has received considerable attention for exploration for geothermal resources A part of the 
basin adjacent to  Yellowstone National Park (fig 1) has been designated a KGRA (known 
geothermal resource area) However, from known surface expressions of geothermal activity, 
from unpublished gravity, magnetic, resistivity, and audio-magnetotelluric data (Long, 
1975). and from maximum reservoir temperatures calculated using silica (Fournier and 
Rowe, 1966) and sodium-potassium-calcium thermometers (Fournier and Truesdell, 19731, 
it does not seem likely that the basin has great potential for geothermal development within 
the near-surface environment Downward flow of cold water from the shallow zones could, 
however, mask any thermal potential that might exist at depth 

In this report, springs with water temperatures higher than 12,.0°C are considered 
thermal springs. Thermal springs are defined as having a temperature 8,,3OC above mean 
annual air temperatures in the locality Ashton and Island Park have mean annual air 
temperatures of 53' and 2,.3OC, respectively, 

Seven springs in the basin (fig. 5 and table31 had temperatures warmer than 120°C: 
Sheridan Spring (13N-41 E-6cdblS), 19.0°C; Buffalo River springs system (13N-43E- 
24daclS and 13N-43E-24dbclS), 14,.5O and 16.5OC, respectively; unnamed springs 
(10N-45E-35abclS), 17,.0°C; Ashton hot springs (9N-42E-23daclS), 410°C; and unnamed 
springs (9N-43E-14dbclS and 9N-43E-15ddclS), 125" and 245OC, respectively, 

Temperature measurements in selected shallow wells (C,. A,. Brott. oral commun,., 
1975) indicate no great near-surface geothermal gradients,. The water temperatures measured 
in the wells did not vary greatly with depth, generally reflected the mean annual tempera- 
ture, and indicated a downward flow of water near some wells. Temperatures measured 
from 16.4 ft below the top of the well and at the bottom of selected wells ( f ig  5) are as 
follows: 

Temperature 
Well no. - Total depth (ft) range PC)  



A 

a 
TABLE 3 

SPRINGS IN THE UPPER HENRYS FORK BASIN 

Sprang no. Spr~ng name Owner 

Timber Sprmg 
Howard Sprmgs 
Meadow Creek Sprmgs 
Big Sprmgs 
Sheridan Sprmgs 
Sheridan Spr~ngs 
Unnamed 
Csrr Springs 
Buffalo River Sprlngs 
Buffalo River Sprmgs 
Unnamed 
Latham Springs 
Railroad Sprmg 
Osbarne Sprmgs 
Pinewew Campground 

Spr~ngs 
Warm River Sprmgs 
Unnamed 
Ashton hot sprmgs 
Unnamed 
Unnamed 
Unnamed 
Unnamed 

E.J. Steinke 
US.  Forest Service 
Unknown 
US. Forest Service 
Unknown 
Unknown 
US. Forest Service 
Carr 
US .  Forest Serv~ce 
US.  Forest Service 
US.  Forest Service 
U.S. Forest Servlce 
Railroad Ranch 
US. Forest Service 
US .  Forest Service 

Idaho Fish & Game 
US.  Forest Serwce 
Gordon Baum 
Howell 
Howell 
U S .  Forest Serwce 
US.  Forest Servce 

e. estimated 

Site not visited durmg Pralect; located by  US .  Forest Service 

Altitude 
Dir- Number above mean- 

Date charge' o f  sea level 
visited (gallmln) openings ( f t )  

500 Numerous 6.602 
450 Numerous 7.020 

9.000 Numerow 5,420 
92,200 Numerous 6,390 

225e Numerous 6.540 
2,250e Numerous 6,538 
2,160 - 6,500 

7 12 6,285 
2,250e 2 6,290 

7e 2 6,290 
315 1 6.350 
45 Numerous 7,628 - - 6,150 

3,460 - 6.129 
4,300 Numerous 6,120 

8-28-74 90,000 .. 5,915 
8-30-72 .. 6,540 
8-28-72 2 .. 5,185 

10-23-75 450e - 5.280 
10-23-75 1,350e Numerous 5.240 
10-07-75 54e 3 - 
9-19-74 20e - 6.200 

Geo- 
hydrolog~c 

uni t  2 

Specific Water 
con- tempera- 

ductance ature 
(pnhosl pH (OCI 



SURFACE WATER 

The upper Henrys Fork basin is a source area for large supplies of surface water for 
downstream water users The collection of streamflow data to  describe this resource began 
in 1890 with establishment of a gaging station on Henrys Fork (then known as the North 
Fork Snake River) near Ashton.. Since then, about 10 stations have been operated at various 
times to collect dailv or other periodic streamflow data in the basin In addition, miscel- 
laneous measurements of streamflow and spring flow have been made at various times since 
the early 1900's (basic-data table B and fig,. 7 )  These data are published in U.S. Geological 
Survey Water-Supply Papers, an open-file report by Decker and others (19701, in annual 
reports of the U S  Geological Survey, ldaho District, and of ldaho Water District 1 The 
location of each streamflow-measuring site is shown in figure 7; site data are tabulated in 
basic-data table B At present (1975), the stream-gaging network consists of a crest-stage 
gage, three continuous-recording gages, and two stage gages on the major storage reservoirs,, 
These gages are on Targhee Creek near Macks Inn (13038900). Henrys Fork near Lake 
(13039500). Henrys Fork near Island Park (13042500). Henrys Fork near Ashton 
(13046000). Henrys Lake near Lake (13039000), and Island Park Reservoir near Island Park 
(1 3042000). respectively. 

To supplement the data from the three existing Henrys Fork gaging stations and to aid 
in defining the distribution of flow throughout the basin, measurements of stream discharge 
were made approximately monthly at six additional sites from April 1974 through 
November 1975 (fig.. 7). 

Forty-eight other streams were measured periodically to determine low-flow character- 
istics,. Additional streamflow measurements were made at several sites in the basin along 
Henrys Fork and Warm River in the fall of 1975. In addition, all significant inflows to  the 
rivers and reservoirs were measured or estimated in the fall of 1975 to determine the 
distribution of flow during low-flow conditions. 

Discharge measurements made during this study are tabulated in basic-data table C, 
along with measurements of temperature, pH, and specific conductance,. 

Variability of Annual Discharge 

The gaging station on Henrys Fork near Ashton measures all the surface water flowing 
from the upper Henrys Fork basin,. Fifty-five complete water years of record are available 
for this gaging station from April 1890 to June 1891, August 1902 to June 1909, and April 



1920 to present (1975) The mean annual discharge for these 55 water years is 1,441 ft3/s, 
or 1,044,000 acre-ft (In U S Geological Survey reports, the water year i s  defined as the 
12-month period beginning October 1 and ending the following September 30 It is desig- 
nated as the calendar year in which i t  ends; for example, September 30, 1976, marks the 
end of the 1976 water year ) 

The variability of annual flow past the gaging station on Falls River near Squirrel, 
outside but adjacent to  the basin, i s  similar to  that for Henrys Fork near Ashton ( f i g  8); 
therefore, the two stations are correlative,. The Falls River station has some complete years 
of record which are missing for the Henrys Fork station and is, therefore, useful in defining 
the basin's water resources,. 

Frequency curves based on annual means at three sites are shown in figure 9 These 
curves represent the complete record of annual mean discharge a t  each site and indicate the 
recurrence interval, in years, when specific discharges are equaled or exceeded. For example, 
an annual mean discharge of about 230 ft3/s has a probability o f  being exceeded once in 2 
years, or 50 percent of the time, in the Warm River at Warm River site (fig 9) Mean annual 
and annual mean discharges for selected sites are shown in figure 10 

Monthly Discharge 

Monthly flow records provide a convenient method of looking at hydrologic character- 
istics o f  a stream, such as seasonal flow distribution Continuous records are available for 
relatively few sites in the basin.. For stations with continuous records (see fig, lo) ,  monthly 
mean discharges (average of daily discharges for month) and mean monthly discharges 
(long-term average for a given month) are easily determined To obtain estimates of monthly 
discharges at miscellaneous-record sites within the basin, periodic streamflow measurements 
were made.. Using a method developed by Riggs (1969). the periodic measurements were 
correlated with flow characteristics a t  continuous-record sites to estimate the monthly mean 
and mean monthly discharges (table 41,. 

Mean monthly discharges for continuous-recording stations and estimated discharges 
for miscellaneous sites are shown in figure 10,. 

The mean monthly and monthly mean discharges for the 1975 water year are listed in 
table 4,. In general, the 1975 monthly mean discharges exceed the mean monthly discharges,, 

The graphs of mean monthly discharges for selected sites in the basin (fig. 10) show 
hydrologic characteristics of both regulated and natural streams. Henrys Fork near Lake 
shows effects of reservoir regulation by greater releases of water in late summer after the 
spring runoff The graph for Henrys Fork near Big Springs shows effects of releases of water 
from Henrys Lake, particularly during May through September. During October through 
April, monthly means are probably indicative o f  natural flow characteristics for this area 

The station Henrys Fork near Island Park, below the Island Park Dam, reflects the 
steady releases of water from the dam for irrigation during the summer and fa l l  Graphs for 
successive stations on Henrys Fork downstream from the dam show diminishing effects of 
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ANNUAL MEAN PRECIPITATION DISCHARGE, 
IN CUBIC FEET PER SECOND AT ASHTON, IN INCHES 
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TABLE 4 
MEAN DISCHARGES FOR SELECTED STREAMS 

(Discharge in cub~c feet per second) 

Annlml Mean 

Site water of M t A N  MUN 

13039500 Henrys Fork near Lake 

13040000 Henrys Fork near Big ~prmgs' 

13042500 Henrys Fork near Island Park 

13043000 Buffalo River st Island Park' 

13043800 Henrys Fork at Osborne Bridge' 

13044000 Henrys Fork at Warm River' 

13044500 Warm River at  Warm River' 

13045500 Robinson Creek at Warm ~ i v e r '  

13046000 Henrys Fork near Ashton 

13047500 Falls River near Sou~rrel 

' Estimated values, rounded to  nearest 5 ft3/s. Values estimated using a correlation method of Riggs (19691 and by cornparision with other data in the basin. 
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regulation as the flow approaches Henrys Fork near Ashton Steady ground-water contribu- 
tions, both from large springs and seepage, are indicated by the relative stability of the mean 
monthly flows in Warm and Buffalo Rivers 

Low-Flow Discharge 

A stream's dependability of flow i s  reflected by i t s  low-flow characteristics, which give 
an indication of the water available during the driest part of the year,. The availability is 
important for fish propagation, agriculture, sewage dilution, and other uses,, 

Computed low-flow characteristics for streams with gaging-station records are given in 
table 5,. Also given in table 5 are estimated low flows for 15 streams with only miscellaneous 
measurements The estimates were made using a method devised by ~ i ggs  (1972).. The 
estimated low-flow characteristics were determined only for sites which had a correlation 
coefficient of 080  or better with continuous-record stations in or near the basin,. 

Low-flow frequency curves representing 7-day periods for selected streams are shown 
in figure 1 1  The curves for I-, 3-, and 14-day periods are similar to their respective 7-day 
periods; therefore, they are not shown,. The curves for Henrys Fork near Island Park and 
near Lake reflect regulation in the upstream reservoirs,, 

The low-flow curves can be used to estimate the flow for specific periods, for example: 
the curve for Henrys Fork near Ashton (fig,. 11) indicates that the 7-day low flow will be 
less than 750 ft3/s at intervals averaging 10 years in length, or the probability is 0,.1 that the 
7-day low flow will be less than 750 ft3/s in any one year,. Actual low-flow measurement 
data are given in basic-data table C,. 

Peak Flows of Record 

Flood volume or high-flow characteristics of streams are important in the design of 
structures and in land-use planning,. But, because of adequate reservoir storage and the 
undeveloped nature of the basin above Ashton, damage from flooding is believed to be 
minimal. However, some minor local flooding during spring runoff may occur in areas along 
Henrys Fork and i t s  tributary channels. 

Peak flows of record for selected stream-measuring sites in the upper Henrys Fork 
basin are as follows: 

Peak 
flows 

Date 

Targhee Creek near Macks Inn (13038900) 5-23-70 458 
Henrys Fork near Lake (13039500) 6-13-20 907 
Henrys Fork near Island Park (13042500) 4-26-46 2,770 
Buffalo River at Island Park (13043000) 4-1 9-30 509 
Henrys Fork at Warm River (13044000) 5-18-27 3,540 
Warm River at Warm River (13044500) 6-02-1 2 900 
Robinson Creek at Warm River (13045500) 6-05-75 1,210 
Henrys Fork near Ashton (13046000) 5-07-25 6,220 



TABLE 5 
LOW-FLOW CHARACTERISTICS OF SELECTED STREAMS 

13039500 Henrys Fork naar Lake 
13042500 Henrys Fork near lsland Park 
13044000 Henrys Fork at Warm River 
13044500 Warm River at Warm River 

(Discharge in cubic feet per second) 

13045500 Rooinson cr ie*  at Warm Rive, 
13046000 Henrys Fork near Arhton 
13047500 Falls River naar Squw?l 

Site 
no. Name 

13038600 Hope Creek above diversion 
near Macks Inn 

13038605 Duck Creek naar Msckr inn 
13038900 Tarahee Creek naar Macks Inn 

l d a y  low flow 

13040000 ~en"rys Fork n e a r ~ i g  Spr ngs 
13041492 Taylor Creek near Island Par* 
13041495 Scnne~der Creek near Is  and 

Park 
13041496.7 Myers and Willow Creeks near 

lsland Park 
13041600 Icehouse Creek near lsland Park 
13043000 Buffalo River at lsland Park 
13042890 North and south channels Split 
130441001 Creek near lsland Park 
13044980 Rock Creek above Wyommg 

creek 

2-vr 5-yr 10-yr 20-vr I 2 y r  5-vr 10-yr 20-vr I 2yr 5-yr 10-yr 20-vr / 2-yr 5-yr 10-vr 20-vr 

3dav low flow 

13044990 Wyomlng Cree* near Arhtan 
13045100 Rock Creen auove Shader Creek 
13045200 Porcupine Creek be ow Rising 

Creek 
13045400 Fish Creek near Warm Rivet 

7day low flow 

COMPUTED LOW-FLOW CHARACTERISTICS' 

4.8 1.7 0.76 0.45 4.8 1.7 0.87 0.48 5.1 1.7 0.84 0.45 5.2 1.7 0.86 0.42 
11.0 3.9 2.6 2.0 12.0 4.0 2.6 1.9 13 4.0 2.4 1.7 

490 350 300 260 520 390 330 290 560 420 360 310 

14-day low flow 

. Computed ~ s j n g  data for perlod of recoro. Rounded to two slgnif:cant figures. ' Emmated ur.ng a method by Riggr, 1972. Valves shown only for m e  iclav. 10-vrar pewd.  Rounded to mvva sgn.f:cant f ig~rer.  
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Gains and Losses 

Discharge-measurement runs were made along segments of Henrys Fork and Warm 
River in the fall of 1975, during baseflow conditions, t o  determine if certain reaches were 
either gaining or losing by way of interchange with ground water,. Several runs, some of 
which overlapped, were necessary to complete the determinations.. In general, the series 
of measurements indicate that neither stream loses significant flow to the ground,, 
However, substantial gains were observed along certain reaches of both streams (tables 6 
and 7),, 

TABLE 6 
GAINS AND LOSSES IN HENRYS FORK, FALL 1975 

(Discharge in  cubic feet per second) 

Date Specific 
of Inflow (+I  Gain (+) mnduc- 

Site measure Dir- or or tance 
no. Site name ment charge outflow (-) loss (-1 (ymhos) -- -- 

Henrys Fork near Lake 
Henrys Fork at highway near 
Valley View 
Henrys Fork near Big Springs 
Big Springs Creek at Big Springs 
Thirsty Creek a t  Big Springs 
Moose Creek near Big Springs 
Henrys Fork at Coffee Pot 
Lodge 

Henrys Fork near lsland Park 
Buffalo River a t  lsland Park 
Henrys Fork at DeWiners Ranch 
Blue Springs Creek 
near lsland Park 
lsland Park Land & L.ivestock 
Company Canal 
Henrys Fork near Osborne Bridge 
Silver Lake Outlet near 
lsland Park 
Henrys Fork a t  Osborne Bridge 

Henrys Fork at Warm River 
Warm River at mouth of 
Warm River 
Henrys Fork below mouth 
of Warm River 
Henrys Fork above Ashton 
Reservoir 
Henrys Fork near Ashton 

From daily mean gage heights, 

- - 
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TABLE 7 
GAINS AND LOSSES IN WARM RIVER, FALL 3975 

(Discharge in cubic feet per second) 

Site 
no. Site name 

Warm River a t  Boy  Scout Camp 
Warm River near Boy  Scout Camp 
Warm River at  Eccles 
Warm River at  Pineview 
Pineview Campground Springs 
Partridge Creek at  mouth  
Warm River below m o u t h  o f  
Partridge Creek 
Warm River above fish hatchery 

Warm River above fish hatchery 
Warm River Springs 
Warm River below fish hatchery 
Moose Creek near Warm River 
Warm River a t  Warm River 

Date 
O f  

measure- 
ment 

Dis- 
charge 

Specific 
mnduc- 
tance 

(rrmhosl 



PRECIPITATION 

Precipitation data were collected at six climatological stations, three within and three 
outside, but near, the study area (fig 10) In addition, water content of snowpack was 
measured at one station site and at nine snow-course sites in the basin. This sampling was 
inadequate to define precipitation over the entire basin; however, by relating precipitation 
to altitude, estimates of basinwide precipitation were obtained. 

Water content o f  the snowpack, though not a measure of total annual precipitation at a 
given site, is useful in comparing precipitation among various sites. A curve (fig. 12) derived 
by plotting the average April (for period of record) water. content of snowpack versus 
altitude indicates the rate of change in precipitation with altitude.. The slope of this curve 
correlates well with a similar plot of the average annual precipitation data from the six 
climatological stations (fig. 13) and is used to extend the precipitation-altitude relation t o  
higher altitudes where annual data are not available.. Because o f  summer rainstorms, which 
are common in some years, and possible unknown effects o f  rain shadows, a straight-line 
relation ( f i g  13) may not be entirely true; but, for the purpose o f  this study, it is thought t o  
be adequate. Mean annual precipitation is about 35 in, based on the average altitude of the 
basin and using the precipitation-altitude curve,. 

A comparison was made between the mean annual precipitation value obtained using 
the curve and a weighted-average value obtained by planimetering contoured areas on 
figure 10 (lines of equal mean annual precipitation compiled by Thomas, Broom, and 
Cummans, 1963) The value obtained by planimetry was 29.4 in,. The curve-derived value is 
thought to  be more accurate, for it is based on data that were not available when the 
precipitation-contour map was prepared 

Relation Between Streamflow and Precipitation 

In the upper Henrys Fork basin, annual mean streamflow generally reflects annual 
mean precipitation (fig 81, the major source of recharge t o  the basin.. A minor amount of 
recharge may occur near Ashton from percolation of irrigation water that is diverted to the 
basin from the Falls River drainage. The basin's mean annual discharge is about 50 percent 
o f  its mean annual precipitation, estimated at 35 in. 

The annual streamflow-precipitation relation does not always hold (fig. 8).. Changes in 
weather patterns affect the relation. Normally, most o f  the precipitation occurs as snow 
during fall and winter.. Snowmelt in  the spring generally provides most of the runoff t o  

27 



Altitude above Period 
Snow course mean sea level of Water content 

No. Name (n) record of snow (in)' 

Big Springs 
Black Canyon 
Black Moose 
Island Park 
Latham Springs 
Lucky Dog 
Sawtell Mountain 
Targhee Pass 
Valley View 
White Elephant 

Average April water content of snow for period of record 

'I-- 

Bared  on varying periods of records 
from 1936 to 1974 
(ossumsd to be near maximum water 
content of snow) 

I Data  from U S Soil  Conservoticn Serv ice  

5 I,-~-L- 
0 10 20 3 0  40 50  

WATER CONTENT OF SNOW, I N  INCHES 

FIGURE 12.. Relation of altitude to average April water content o f  snow at  selected snow 
courses. 



Climatological Altitude above Mean annual 
station mean sea level precipitation 

No. Name (ft) (in)' 

1 Ashton 5,200 17 2 

2 Big Springs 6,500 30 7 

3 Island Park Dam 6,300 30 8 

4 Rice 5,600 22.3 
5 St .  Anthony 4,968 

6 Sugar 4,890 
1 Short periods of  record for some stations were correlated with Arhton station for representative long-term con- 

ditions 

PRECIPITATION, IN INCHES 

FIGURE 13.. Altitude-precipitation relations in the upper Henrys Fork basin.. 



streams and recharge to aquifers However, in  some years, a large part of the annual precipi- 
tation occurs during the summer, and evapotranspiration accounts for much o f  the 
discharge,. 

Estimated potential evapotranspiration is about 17 in  per year for the basin (US. 
Forest Service, John Osborne, written commun,, 1975).. The estimate is based on a method 
developed by Thornthwaite (1948). for conditions in the eastern United States where moist 
conditions prevail In dry climates, the potential evapotranspiration may exceed precipi- 
tation,. I f  a shallow water table does not s u p ~ l v  the deficit, actual evapotranspiration can be 
less than the ootential, 



WATER QUALITY 

Water-quality data were collected over a broad area of the basin to provide a baseline 
from which future changes could be appraised.. Water-quality data are also useful to  help 
determine the source and movement of water and to aid in management of the water 
resources,. 

Water-quality samples were collected from about 120 surface- and ground-water sites 
(see basic-data table D) Samples were specifically collected a t  approximately monthly 
intervals to assess seasonal changes at 10 sites on Henrys Fork and i t s  main tributaries Also, 
Henrys Lake and Island Park Reservoir were each sampled in the fall and spring to docu- 
ment seasonal changes, 

Table 8 summarizes the significance of various water-quality properties and shows how 
they might relate to uses of water,. 

Major Ions 

Major ions include the cations (postively charged)-calcium, magnesium, sodium, and 
potassium, and the anions (negatively charged)-chloride, bicarbonate, carbonate, and sul- 
fate. Concentrations and relative proportions of the major ions for selected samples of 
ground water are shown by pattern diagrams in figure 14.. The patterns show the regional 
types of water in the basin,. With a few exceptions, the water quality can be traced to the 
influences of three general rock units (see fig. 4 and table 1 )  Ground water in the northern 
part of the basin i s  the calcium magnesium bicarbonate type, which reflects i t s  association 
with carbonate rocks (Tp) along the Continental Divide,. Ground water in the western and 
central parts reflects contact with basaltic rocks (Qb) and generally contains a predominance 
of calcium and magnesium over sodium but is less mineralized than water associated with 
carbonate rocks,. Water that has been in contact with silicic volcanic or rhyolitic rocks (Qy, 
Qp) contains a predominance of sodium over calcium and magnesium, and concentration of 
most dissolved constituents generally i s  low. 

Ground water in the Ashton area contains greater concentrations of most dissolved 
constituents than water from other parts of the basin, probably because of agricultural 
activity.. 

Concentrations of major ions in surface waters also show a significant relation t o  rock 
types,. Water draining carbonate rocks along the northern boundary of the basin is generally 



TABLE 
SIGNIFICANCE OF SELECTED CHEMl 

(Concentrations in milligrams per 

Normal ranqe of Limits 

Property Significance 
mncentration in 

fresh water 
recommended 

for domestic use 

Silica (Si02 I Indicator of past or present thermal activity,, 1-30, although up to 100 is 
common 

Less than 10 to several 
hundred 

Less than 10 to several 
hundred 

<50->zoo 

See remarks 

75 

125 

Calcium ICa) Present in most waterr; adds to hardness, 

Prerent in most waterr: adds to hardness Magnesium IMgl 

Hardness as calcium 
carbonate (CaC03) 

Hard water 

hard 
121-180, hard 
> 180, very hard 

Sodium (Na) Prerent in most waters; excess amounts are 
detrimental to agriculture,, 

Present in most waters; concentration usually 
less than sodium; essential plant nutrient, 

Expresses the acidity or alkalinity of a solution 

1 0-200 

001-10 

5-9 pH unitr 

130-500 

< 25-570 

< l o 5 4 0  

0.01-10 

<lo-10 

Potassium IK l  

4 5-10 pH unitr 

Alkalinity as calcium 
carbonate (CeC03) 

Measure of water's capacity to neutralize acids 

Sulfate (SOq) Present in mast waterr; detrimental for most uses 
i f  present in excess 

Present in most waterr Chloride (Cil 

Fluoride IF) Concentrations below 1 ,O mg/L beneficial to 
dental health 

Plant nutrient, Nitrite plus nitrate ar 
nitrogen, dirsolved 
(N02+N03 as N) 

Total phosphorus as 
phosphate (P) 

Plant nutrient 

Dirroived solids sum 
of constituents 

Measure of mineralization of water 

Percent sodium Percent of sodium of the total cations, in 
milliequivalents per liter. 

Prediction of cation exchange of soil and 
water ions 

Estimate of dissolved solids 

50 percent 

SAR (sodium-adsorption 
ratio) 

Specific conductance 

Water temperature (OC) Grouno-water temperatures higher than the 
mean annLal temperatbrer may indicate deep 
circulation of the water or thermal activity 

Dissolved oxygen (DO) Required to sustain aquatic life in surface watet 

Indicator of mntamination from warm-blooded 
animals,, 

Fecal caiiform 
(indicator bacteria) 

Hem, 1970, p. 225. (valuer shown are definitions only, not limits). 
National Academy of Sciences and National Academy of Engineering. 1974 



CAL AND BIOLOGICAL PROPERTIES 
liter, except where otherwise noted.. ) 

Unusual Concentrations in 
Adverse concentration samples of upper 
effects may indicate Henrys Fork basin water Remarks 

See remarks 

Causes deposits in plumbing, 

Causes deposits in plumbing, 

Soap will not iather;farms 
scales when h e a d  

L o s o f  soil permeability 

Water corrosive if too high 
Or too low. 

Objectionable taste. 

Possible cathartic effect an 
humans,, 

Objectionable taste. 

Dental fluorosis (mottling of 
teeth1 

Blood disorder in infants; 
excessive algal growths 

Excessive aigai growths. 

Cathartic effect on humans. 

Lass of soil permeability,, 

As~ociation with thermal water 0 1-100 In presence of calcium and magnesium it 
will form deposits i n  boilers 

Associmon with sedimentary 1 1-95 Contributes to the hardness of water 
rocks 

Association with sedimentary 0 1-39 Contributes t o  the hardness of water 
rocks 

- 0-190 - 

Highway salting; association 0 5-36 
with igneous rocks 

- 0 , 2 4 0  

Humans with restrictsd diets should not use 
water with more than 20 mglL sodium,. 

- 

0 7 63-10.0 pH units 14 
Acid 1 Alk~l ine 

2-547 - 

- 0,834 Concentrations in excess of 250 mglL will 
form scales when heated,, 

Highway salting; organic 0 ,136 Chloride is not removed by soils; indicator 
wastes,, of possible pollution 

Association with thermal 0 4 , 6  Recommended limit i s  dependent on annual 
water. average of maximum daily sir temperature. 

Organic wastes; excessive 000-24 Excessive concentration may indicate 
fertilization,, possible organic pollution 

Organic pollution 0 000 54 - 

14-506 A mnsiderabie number of water supplies ex. 
ceed the recommended limit without ill 
effects 

1-94 eercent - 

- 0 . 1 8 8  (ratio) - 

- 19830 umhos Easily measured,, 

High surfacewater temperature Thermal poilution; association 1 041 0 OC - 
depletes dirsolved~xvgen con- with thermal activity 
centration 

LOSS of aquatic growth and Low mncentrations in surface 3 3-14 0 - 
reproduction water indicate pollution 

- Fecai pollution 0380 Concentration in number o f  bacteria 
per one hundred milliliters of sample 



of  the calcium magnesium bicarbonate type, whereas surface flow from the area of Plateau 
Rhyolite is predominantly sodium bicarbonate type water (see figs 4 and 15) 

The chemical character of water in the main stem of Henrys Fork (sites 1-7, fig. 15) 
changes as the river flows through the basin The water quality a t  any point on the river can 
be related to  the sources of inflow above the point. The trilinear plot of cation balance in 
figure 15 clearly demonstrates the effects of mixing The numbered samples on the plot 
correspond to the numbered sampling sites on Henrys Fork. Major tributary inflowi are 
represented by lettered samples (A-E) 

Samples 1 and 2 collected downstream from Henrys Lake are calcium magnesium type 
water representative of the runoff from carbonate rocks of the bordering mountains,. Big 
Springs (sample A), a major tributary to  Henrys Fork, has a much higher percentage of 
sodium than Henrys Fork below Henrys Lake (sample 2 )  Where the two waters mix, the 
resulting cation balance is almost equal in sodium and calcium (sample 31.. Near the west end 
of Island Park Reservoir, Sheridan Creek contributes calcium magnesium rich water 
(sample B) to Henrys Fork Outflow from Island Park Reservoir (sample 4) is thus higher in 
calcium and magnesium than Henrys Fork above the reservoir (sample 3),. Buffalo River 
(sample C) has a high percentage of sodium, which results in a shift toward a higher percent- 
age of sodium in Henrys Fork at Osborne Bridge (sample 5 )  Ground water contributes most 
of the inflow to Henrys Fork between Osborne Bridge and Henrys Fork a t  Warm River 
(sample 6), thus, the water quality a t  these two sites is  nearly identical Warm River and 
Robinson Creek (samples D and E) have a higher percentage of sodium than Henrys Fork 
water above Warm River.. Where these waters mix with Henrys Fork, the resulting cation 
balance is toward higher sodium, shown by Henrys Fork near Ashton (sample 7)., 

Specific Conductance 

Specific conductance, the measure of a water's ability to conduct electric current, is 
closely related to dissolved-solids concentration The dissolved-solids concentration, in  
mg/L, i s  characteristically 60 to 75 percent of the specific-conductance value. The complete 
unit of measure for specific conductance i s  micromhos per centimeter a t  25OC For con- 
venience, the abbreviation pmhos is  used in this report, 

Specific-conductance measurements are easily and accurately obtained in the field and 
thus provide an inexpensive indicator of the general water quality,. An approximation of the 
dissolved solids in water in this basin can be made by multiplying specific conductance by 
0..60. For example, a field measurement of specific conductance of 300 pmhos would 
indicate a dissolved-solids concentration of about 180 mg/L.. Specific-conductance values in 
the basin ranged from about 50 pmhos to about 800 pmhos (basic-data table D),, 

Nutrients 

The chief plant nutrients in water are phosphorus and nitrogen. Whereas these elements 
may occur naturally in  rocks, they may also occur as byproducts of biological processes,, 
Phosphorus is more common in rocks than nitrogen and some phosphate-bearing rocks may 
be present along the Continental Divide (Kirkham, 1927, p .  2 1 )  Nitrogen is usually present 
in the soil and in biological material,. Significant amounts of nitrogen can also enter the 
basin from precipitation, chiefly from snow (Wetzel, 1975),. 



Excessive concentrations of nitrate in water generally result from leaching of organic 
and inorganic material from farmland or from decomposition of nitrogenous material. 
Nitrate does not enter into ion-exchange reactions, and except for that used in  biological 
processes, tends to stay in solution This can result in relatively high concentrations in  
ground water, particularly in or near agricultural areas where animal wastes and fertilizers 
may contribute t o  nitrate concentrations For example, in  the Ashton agricultural area, the 
highest concentration of nitrate measured in the ground water was 25 mg/L 

Both phosphorus and nitrogen are essential for normal plant growth,. However, dense, 
undesirable growths of algae, or "blooms," occur at times in water bodies that receive 
excessive amounts of these nutrients,. 

Concentrations of nutrients in surface water in  upper Henrys Fork basin are generally 
low but show some seasonal variation (basic-data table D and table I I ) , .  During the warm 
months, when biologic activity is high, the concentrations are at their lowest levels, suggest- 
ing consumption by plant and animal life,. 

In parts of Henrys Fork and i t s  tributaries above Ashton, algal and plant growths are 
common for part of the summer, although not at nuisance levels. However, nuisance 
growths do occur in Henrys Fork from near Last Chance to Osborne Bridge The river is 
unshaded, wide, and fairly shallow in this reach, and i s  downstream from most of man's 
influences in  the upper part of the basin,. Water temperature, also important to  a stream's 
biologic activity, can remain over 20°C in this reach for several days a t  a time, under certain 
weather conditions,, 

Pesticides 

Samples for pesticide analyses were collected from Henrys Fork above Island Park 
Reservoir and at Osborne Bridge.. Analyses were made for the following: 

Aldrin 
Chlordane 
DDD 
DDE 
DDT 

Dieldrin PCB 
Endrine PCN 
Heptachlor Silvex 
Heptachlor epoxide Toxaphene 
Lindane 2.4-D 

2,4, 5-T 

None were found in the sam~les,, 

Turbidity and Suspended Solids 

Samples were analyzed for turbidity and suspended solids at selected sites in the basin 
during 1974,. The values were generally low, averaging about 1 , 4  Jtu (Jackson turbidity 
units) for turbidity and about 9 5  mg/l.. for suspended solids.. Because of the low values, no 
samples were analyzed for these characteristics after 1974,, 

Speth and others (1971) reported that the recommended turbidity level of 5 Jtu was 
exceeded consistently at only one of their sampling sites, Henrys Fork near Big Springs 
(1 3O4OOOO). 



Microbiological Analyses 

Tests for presence of indicator bacteria, TC (total or immedigte coliform), FC (fecal 
coliform), and FS (fecal streptococcus) were made at a number of ground-water sites 
(table 9) and surface-water sites (basic-data table D and f i g  15),, 

These microbiological tests, while not conclusive evidence for the presence or absence 
of pathogenic or disease-bearing bacteria, can give an indication of the amount of pollution 
in a body of water, especially near sources of pollution The presence of FC bacteria is 
evidence of contamination by wastes from warm-blooded animals. As the number of 
bacteria increases, the possibility of pathogenic or harmful bacteria also being present in- 
creases.. 

Millipore Corporation (1972) described a method that uses the ratio of FC to FS to 
interpret the source of fecal bacteria in a water sample,. Within certain limitations specified 
by Millipore Corporation (1972), the ratio of FCIFS is indicative of the following: 

1,. FCIFS >4O-pollution from human wastes; 

2,. FCIFS <0..7-pollution wholly or predominantly from livestock or poultry 
wastes; 

3 FCIFS between 2 and 4-predominance of human waste in a mixed pollution; 

4,. FCIFS between 0.,7 and 1.0-predominance of livestock or poultry wastes in  a 
mixed pollution; and 

5,. FCIFS between 1 and 2-uncertain interpretation; sampling should be nearer the 
pollution source,. 

Based on these ratios, the microbiological data for the study area indicate that both 
human and animal wastes have some effects on the surface water at selected sites, 
particularly in the peak visitor season during the summer., 

Ground-water samples in the basin were free of indicator bacteria with a few excep- 
tions.. In most places, these exceptions can probably be explained by improper sealing of a 
well near the land surface, thus allowing contaminated water to  enter the well. Contamina- 
tion of the ground water does not: seem t o  be a serious problem at present However, 
contamination problems have been reported locally (Forsgren, Perkins and Associates, 
1971), particularly in areas of shallow water table and fractured rock, where summer homes 
using septic tanks are closely spaced. 

Water-Quality Conditions i n  Lakes and Reservoirs 

Water-quality data were collected at several sites (fig,. 15) in September 1974 and June 
1975 to establish the general inorganic, nutrient, water-temperature, and biological charac- 
teristics (basic-data table D) of Henrys Lake and Island Park Reservoir,. Lake and reservoir 
profiles of dissolved-oxygen concentrations and water temperatures were also taken during 
the sampling period at HL-I, HL-2, and HL-6 sites (fig,, 16) on Henrys Lake, and at IP-I, 
IP-2, IP-3, IP-5, and IP-6 sites on Island Park Reservoir ( f i g  1 7 )  Taxonomic descriptions 
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FIGURE 16,. Dissolved-oxygen and temperature profiles for Henrys Lake. 



FIGURE 17. Dissolved-oxygen and temperature profiles for Island Park Reservo~r. 
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TABLE 9 
SPECIFIC CONDUCTANCE, pH, AND MICROBIOLOGICAL ANALYSES 

OF GROUND WATER IN  THE UPPER HENRYS FORK BASIN 

Well no. 

Specific 
conductance 

Date lmhosl  pH 

Number of bacteria per 100 mL of sample 

(Totall Fecal 
immediate Fecal strepto- 
coliform coliform COCCUS 

-17dba4 
11N42E-l ldadl 

1 0, material specificallv analyzed for but not detected 
Nonideal colony count, 

WELLS 

.. 

.. 
208 

59 
76 
56 
76 

134 
131 
65 
64 
73 
62 
67 
68 
75 
84 

102 .. 
97 
70 
77 
65 

106 
95 

101 
167 
99 

131 
.. 

129 
161 
145 
143 
156 - 
159 
157 
148 
145 
151 
24 1 
168 
1 24 
134 
139 
145 
90 
90 

375 
463 
461 

SPRINGS 

- 
240 
82 

164 
85 



and concentrations of phytoplankton samples taken during the sampling period are shown 
in table 10 Nutrient concentrations in samples from the above water bodies are shown in 
table 11 

Henrys Lake seems to f i t  the cold, monomicitic classification of Cole (1975, 
p. 130-132) Such lakes are characterized by stagnation under ice cover during the winter and 
then circulation from water-density differences that commence with the sGing thaw. How- 
ever, any thermal stratification that may build up during the summer i s  probably destroyed 
by wind, thereby keeping the shallow lake (less than 30 f t  deep) in a generally constant state 
of circulation during the warm months Water-temperature profiles taken in September 
1974 and June 1975 (fig,. 16) show little stratification, indicating that the lake was in a 
period of mixing,, 

The dissolved-oxygen profile for September 1974 shows the oxygen content is uniform 
for the first 10 f t  but decreases rapidly below, probably resulting from oxygen consumption 

TABLE 10 

PHYTOPLANKTON ANALYSES OF WATER SAMPLES 

FROM HENRYS LAKE AND ISLAND PARK RESERVOIR 

- 
Henrys Lake Island Park Reservoir 

September 1974 

Phytoplankton 410,000 cells/rnl 

Anabaena' 
Anacystis' 

86 percent 
14 percent 

September 1974 

Phytoplankton 3,800 cells/ml 

Aphanizomenon' 98 percent 
Scroederia 2 percent 
Nitzschia 1 percent 

June 1975 - 

Phytoplankton 12,000 cellslml 

CyclotellaZ 89 percent 
Anacystis' 6 percent 
Chlamydomonas 4 percent 
Goelonkinia 1 percent 

'~lue-green algae 
~ i a t o m s  

June 1975 

Phytoplankton 8,300 cel lslml 

CyclotellaZ 
Nitzschia 
Navicula 
Tabellaria 

97 percent 
1 percent 
1 percent 
1 percent 



TABLE 11 

NUTRIENT CONCENTRATIONS IN WATER FROM 

HENRYS LAKE AND ISLAND PARK RESERVOIR 

(May 1974 to  September 1975) 

Nitrite plus Phosphorus Nitrite plus Phosphorus 
nitrate as N, total nitrate as N, total 

dissolved as P dissolved as P 
Date (mg/L) (mg/L) Date (mg/L) (mg/L) 

Henrys Lake Island Park Reservoir 

by organic decomposition.. The June 1975 dissolved-oxygen and temperature profiles, which 
are representative of the spring turnover period, show well-mixed waters that are uniform 
with depth,. 

lsland Park Reservoir is  shallow (less than 50 f t  at most places) and is similar to  Henrys 
Lake in mixing characteristics.. The dissolved-oxygen and temperature profiles (fig,. 17) for 
September 1974 show little stratification, indicating well-mixed waters,. Wind action 
probably destroys any stratification of the water during the warm months.. However, the 
June 1975 profiles indicate a temperature gradient that probably results from large tributary 
inflows of cold water from spring runoff into the reservoir., 

Phytoplankton data from Henrys Lake and lsland Park Reservoir (table 10) indicate 
that the water bodies undergo yearly changes in lake fertility. Generally, in the spring, after 
winter stagnation under ice cover, the dominant algae are diatoms When circulation im- 
proves with warmer temperatures and sunlight, blue-green algae, which are indicators of 
eutrophication, are dominant. Nutrient concentrations (basic-data table D and table 11) for 
water from Henrys Lake and lsland Park Reservoir indicate an increase during the cold 
months, when blue-green algae production slows down, and a decrease during the season of 
productivity. 



Silver Lake and lcehouse Creek Reservoir were sampled during the study to document 
baseline water-quality conditions in small water bodies Both are shallow (less than 10 f t  
deep) and have bottom-rooted plants and restricted water circularion The pH values of 
water in these bodies are greater than 8 4, which can be explained on the basis of physical 
conditions Carbon dioxide and bicarbonate uptake by aquatic plants in the shallow water, 
and nonreplenishment of bicarbonate ions because of restricted inflow probably result in 
increased hydroxyl (OH-) concentrations, thus increasing pH (National Academy of Sciences 
and National Academy of Engineering, 1974) 



SUGGESTED MONITORING NETWORKS 

Ground-Water Levels 

Ground-water levels are currently monitored semiannually in  three wells (14N-43E- 
2aacl. 13N-41E-8bcal. and 9N-42E-34ddal) in the basin,. Data collected during this study 
indicate that semiannual measurements are generally misleading, coinciding with actual 
annual high or low water levels only occasionally (see figs.. 5 and 61,. I f  the semiannual 
frequency is continued, care should be taken to insure that the measurements are obtained 
as near the annual highs and lows as possible Monthly measurements obtained in 1974 and 
1975 help define when annual high and low levels are likely to occur (fig.. 61.. Quarterly 
measurements would more accurately define the annual cycle than the current practice of 
semiannual measurements,. Also, monthly measurements of water levels in well 9N-42E- 
34dda1, for a t  least a year, would be useful to  define seasonal trends in the Ashton area, 
where recharge from irrigation water may significantly affect water levels,. 

In addition to  increasing the frequency of measurements, consideration should be given 
to adding three wells to  the current monitoring network,. Well 15N-43E-13bcal would be 
useful in monitoring fluctuations in the Henrys Lake area. Well 13N-43E-15adcl could be 
used to monitor fluctuations near Island Park Well 9N-44E-21aadl would be helpful in 
monitoring effects of irrigation in the agricultural area east of Ashton With addition of the 
first two wells above, well 14N-43E-2aacl could be dropped from the network, for it is 
difficult to  reach during winter,. 

Ground-Water Quality 

Ground-water quality was not monitored on a periodic basis in the basin prior to this 
study.. Increased use of ground water for domestic supplies in areas of summer-home devel- 
opments suggests the need for a surveillance network,. Previous studies have indicated the 
possibility of bacterial contamination of shallow ground-water supplies, which could be a 
threat to public health,. 

Sampling of water in wells 15N-43E-13bcal. 13N-43E-15adcl. 11N-42E-Ildadl, 
9N-42E-19cbd1, and 9N-42E-23ddal would provide an adequate starting network for a 
general surveillance of the basin's ground-water quality A t  least annual analyses for 
bacterial content of water in these wells i s  suggested during August to October Specific- 
conductance determinations made when samples are collected for bacterial analysis would 
indicate if any significant changes in overall chemical quality are occurring and i f  any more 
comprehensive analyses should be made 



The current streamflow-monitoring network in the basin c~nsists of three gaging 
stations on Henrys Fork and staff gages on Henrys Lake and Island Park Reservoir This 
network is adequate for water-use purposes and accurately defines the distribution and 
magnitude of flows in Henrys Fork However, there is a real need for long-term information 
on water yields of subbasins Installation of continuous-record stations is not warranted, but 
annual measurements at selected sites during low-flow periods would greatly increase 
knowledge of the distribution of water yields in the basin. Low-flow measurements a t  the 
following stations would provide valuable information: 13040500, Big Springs Creek a t  Big 
Springs; 13043000, Buffalo River at Island Park; 13044500, Warm River a t  Warm River; and 
13045500, Robinson Creek a t  Warm River 

Surface-Water Quality 

Specific-conductance and water-temperature data are routinely collected a t  the active 
stream-gaging sites in the basin,. These data provide information on general surface-water 
quality in the main-stem Henrys Fork.. If low-flow measurements are made at other sites in 
the future, the same data should be collected at each site,. Periodic collection of samples for 
chemical analyses at the existing three main-stem gaging stations would help define changes 
in surface-water quality in the basin.. Annual analyses of chemical constituents would pres- 
ently be adequate for surveillance purposes, although more frequent analyses might be 
necessary i f  significant changes are detected,, 



SUMMARY 

The upper Henrys Fork basin generally is sparsely populated.. I t  has a permanent 
population of about 1,500 Ashton is the major population center Considerable recreation- 
oriented development i s  occurring along Henrys Fork, i t s  tributaries, and major reservoirs,. 
This development has created a need for hydrologic information t o  properly manage the 
water resources in the basin Surface water is stored in Henrys Lake and Island Park Reser- 
voir for irrigation downstream from the basin. Ground water is used chiefly for municipal, 
domestic, and stock supplies.. Only a few wells withdraw water for irrigation,. 

Volcanic rocks (both silicic and basaltic) and alluvium compose most of the aquifer 
materials in the basin Permeable volcanic rocks, particularly in the eastern part of the basin, 
greatly influence water yields and ground-water movement between subbasins,. Data suggest 
that movement across the basin boundary is minimal,, 

Mean annual precipitation on the basin is estimated to be about 35 in, of which about 
50 percent contributes to the mean annual discharge in Henrys Fork, which is 1,441 ft3/s, 
or about 18 in,. 

Annual mean discharge of streams in the basin generally varies directly with the annual 
mean precipitation.. Precipitation, falling mostly as snow during late fall and winter, supplies 
recharge t o  the basin.. Discharge in  Henrys Fork near Ashton accounts for most of the 
basin's discharge, except for that amount lost to  evapotranspiration. Changes occur in the 
annual streamflow-annual precipitation relation, most of which can be attributed to timing 
of seasonal precipitation and effects of evapotranspiration,. 

Water quality in  the basin i s  generally excellent Exceptions exist in areas of intermit- 
tent high usage by man and, in the Ashton area, where the effects of agricultural activities 
over a long period have influenced ground-water quality,. Values for specific conductance 
range from less than 100 to about 300 pmhos in the water sampled, except for the Ashton 
area, where specific-conductance values as high as 800 pmhos were measured in  the ground 
water.. 

Microbiological analyses, particularly for the suriace water sampled, indicate man's 
influences on the area's water. Analyses of coliform bacteria in  river water indicated in- 
creased concentrations during periods of greater use by man at selected sites in the basin,. 

Data on the major surface-water bodies, Henrys Lake and Island Park Reservoir, indi- 
cate characteristics of cold, monomictic (stagnation under ice cover in  winter and circula- 
tion from water-density differences commencing with spring thaw) water bodies with 



periods of seasonal algal blooms Springtime phytoplankton poputafions are diatoms and fall 
populations are blue-green algae, indicating eutrophic conditions Whereas these two water 
bodies represent only their respective areas, they are believed also tq be indicative of general 
conditions in minor water bodies in the basin However, there are some exceptions 

Suggestions are presented for modification of monitoring networks in the basin The 
networks include monitoring ground-water levels, ground-water quality, surface-water flow, 
and surface-water quality,, 
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BASIC- 



Ln 
0 BASIC-DATA TABLE A 

SELECTED WELLS AND THEIR GEOHYDROLOGIC CHARACTERISTICS 

IN  AND ADJACENT TO THE UPPER HENRYS FORK BASIN 

C - commerc~al;D - domeste; I - Irrigation; P - publ ic  supply; R - reported b y  driller; U - unused. 

Well no. 

03abbl 

l l b c a l  
13bacl 
13bcal 
13bcbl 
13cadl 
20dcdl 
2laabl 
2lbadl 
22bbbl 

Owner 

E. J.Stemke 
Don Lockyer 
Wright and Beam 
V. Dietrich 
W. B.Webb 
M. Brawn 
S. Magelby 
0. J.Saiisturv 
0. J. Salisbury 

0. J. Salisbury 
D. F. Richards 
Van Gas Company 
C. 0. Battien 
0. J. Salisbury 
R. M. Webrter 
Island Park Water Company 
H. F. Andrew 
Idaho Department of Parks 
0. J. Salisbury 
0. K. Rarmussen 
Randell-Bowen 
H. Davs 
C. Bollrchweiler 
lslano Parr Water Company 
Is  nno Park Water Commny 
Is  and Park Water Company 
Unknown 
Morley Campbell 
Mike Todd 
R. Wuthrith 
ldaho Dept. of Transportation 
US. Forest Service 
US. Faren Service 

Date 
drilled 

9-28-74 
8-08-73 
7-21-70 

10-17-69 
7- 1-56 
9-1 5-69 
8-27-71 
7- 1-61 

9-21 -60 

7- 7-60 
12-27-60 
807-72 
7. 7.42 

1005-60 
8-0568 
8-25-70 
7-25-69 
7-08-67 

11-15-60 
7- ?-39 
7-07-73 

10-01-73 
7-14-66 
8-07-67 
7-20-72 

- 
9-1 1 6 7  

10-16-74 
7- ?69 
7-09-70 
9-26-64 
7-19-72 

Diameter 
Of 

caslng 
(In1 

16 
6 
6 
6 
6 
8 
8 

16 
6 

16 
6 
6 
5 
6 
6 
8 
6 
8 
6 
5 
8 
6 
6 
6 
6 
6 
1.5 
6 
8 
6 
8 
6 
8 

Altitude 
above mean 

Depth Depth sea level 
of of Use iftl 

easmg well of Land Water 
lftl ( f t )  well ~ ~ u i f e r '  surface surface 

~. .. .- 
112MFLS 
112MFLS 
l l l A L V M  
l l l A L V M  
l l l A L V M  
112HKBR 

Depth to  water 
below land surface 

(ft) 

Ad- Mea- 
lusted2 sured 

Date ot  
water-level 
measure- 

ment 

Specific 
canduc- 

tance 
(umhosl -- 

- 
- 

233 
1,620 

192 

232 

339 - 
294 

308 
. .. 

260 
240 
256 
.. 
- 

121 - 
.. 
.. 
.. 

59 
76 
59 - 



Olabb2 
Olabcl 
Olcbcl 
01ccc1 
OlcCd1 
l2acbl 
12babl 
12bca 1 

12cbal 
24abbl 
24dccl 

13N-43E04b-1 
08dadl 
l l c d a l  
15adcl 
1 Wad 1 

Ted Hopkins 
J. Trebilcock 
Gellings 
R. Thompson 
A. Rammel 
J. Momberger 
R. Drme 
J. Green 
W. Knudron 
S. A. Brady 
W. A. Browmng 
C. T. Stonehawker 
U. S. Forest Service 
Sheridan Ranch 
US.Deot.of Aarl. 
US. D&. of A&. APPI 
MC Ranch 
O-E Ranch 
Verl D. Godwm 

Robert B. Hill 
D. Nowatzki 
Hansen-Wirkleys 
Unknown 
Unknown 
lsland Park Water Company 
Island Park Water Company 
Island Park Water Campany 

Island Park Water Company 
Leo Sommerviile 
Jay S. Winter 
Coffee Pot Lodge 
US. Forest Serum 
T w n  Buttes Canstructlon 
V. Zollinger 
V. Zollinger 

W. W. Randolph, Jr. 

McCrea Ranch 
US. Forest Service 

Island Park Water Company 
US. Forest Serwcs 
Pond's Lodge 
Pond's Lodge 
Pond's Lodge 
U.S. Forest Serwce 
US.B.R. 
Rexburg Boat Club 
US. Forest Servlee 
A. L. Odem 

7-31 -68 
6-13-70 

- 
6-01-70 
7-26-69 
7-22-71 
1 0 1  -47 
9-1 8-62 
8-06-73 

10-01-50 
7-07-63 
9-06-56 
7-03-61 

- 
.. 

rox. 1956 
7-29-69 
7-2767 
9-01.75 

9-1 2-75 
101-71 
8-01-71 

.. 

.. 
8-02-68 

10-23-70 
6-25-70 

7-07-72 
6-23.70 
9-22-70 
9 0 1  -59 
8-10-66 
1-01-66 
4 0 1  6 2  

1 102-74 

9-29-23 

7-16-68 - 
9-20-73 

.. 
7. 7-38 

.. 

.. 

.- 
1-01-35 
7-17-70 
9- 7.64 
7-22-71 

- 

9-16-76 
9-08-75 
9-1 6-75 
6-28-75 
6-29-75 
9-11-75 
9-1 1-75 

.. 
- 
- 

9-10-75 
9-10-75 

9-10-75 
9-1 0.75 - 

- 
8-01-75 

.. 
8-07-75 
8-07-75 
9.11-75 
8-06-75 
7-22-75 

9-11-75 
.. 
.. 
.. 
- 

9.16-75 
9.1 1-75 
7-09-75 

.. 

- 
Plugged 

9-11-75 
9-11-75 

.. 
9-11-75 
7-24-69 

.. 
7-31-75 

- 
9-11-75 

- 





Andrew Drillers 
I.P. Enterprises 

E. R. Ekins 
E. R. Ekins 
US. Forest Serv~ce 
J. Thomas 
Pinehaven Potter 
Daley 
Unknown 
U.S. Forest Serwce 
US. Forest Servlce 
U.S. Forest Serwce 
US. Forest Serum 
US. Forest Serv~ce 
U.S. Forest Servm 
US. Forest Servlce 
US. Foren Servtce 
Crapo Brothers 
Veri Arnold 
H. Seeley 

D. Green 
H. Hull 
R. Dixon 
G. Nedrow 
L. Egbert 
L. Jensen 
L.D.S. Church 
Loulse Chambers 
D. Hossner 
Steve D a w  
A. Nedrow 
M. Reynolds 
H. E. Hess 
B. Hedrick 
D. Hess 
R. Hess 
Id. Devt.of Hwvs.-R Rest. 
L. Rich 
City of Ashton 
City of Ashton 

I. Harngteld 
R. Travp 
T. Angell 
Unknown 
G. Egbert 

.. 
7-?-02 Hand duo 

1 1  -20-74 
1-01-35 
8-29-72 
7-?-60 

1-0148 
630-69 
1-2962 
1-01-25 
7-?67 

3-01-61 
11.11-58 
10- )-67 
10-0162 

- 
%?63 - 

4-0148 

7-1-52 
.. 

6-30-7 1 
old 

8-15-69 

6.21 -72 

300 R D, l - .. 
35 - 
206 D - - 
85 D - -. 
98 - 
.. - 

638 Drain 



m Basic-Data Table A (continued) 
P 

Well no. Owner 

34bbal 
8N-42E02adal 

03babl 
03cbbl 
04aaal 
O5bcdl 
O6adbl 
08bccl 
O9babl 
lObabl 
1 ldddl  

8N-43EOlddbl 

J. Marotz 
J. Howell 
G. Marotz 
Don Marotz 
G. 8ahr 
W. Winters 
W. Winters 
C. Smith 
N. Hlllam 
Ashton Cemetery 
Ashton Cemetery 
M. Care 
F. Crouch 
F. Harrlgteld 
Larry Dancelr 
E. K~rkham 
P. Atchley 
N. Stephens 
Potpourri Ranch 
D. Relmann 
J. Marotz 
Stegilmler Bros. 
Stegilrn~er Bros. 
P. Grube 
L. Stegilmler 
E. Kuehl 
V. Marotz 
A. Atchley 
E. Gr~ffel 
E. Griffei 
Leon Martmdale 
Id. Dept. of Fish &Game 
W. Green 
Larue Fransen 
Dan Reynolds 
Jimmey Nedrow 
Lynn Looslie 
Wayne Lords 
J. Weerts 
Aspen Acres Golf 
A, Andersan 

Date 
drilled 

101 -25 
8-16-72 

old 
8-13-75 

old 
7-7-40 

5-12-73 
8-28-72 
6-2067 

7.7.1 5 
Fall - 56 

?-?-lo 
704-56 

V 6 8  
9-24-74 
1-01 -30 
101-14 
7-21 -72 
6-28-72 

old 
old 

12-?-61 
10140  
1-01-50 
1-0140 

1 1-2967 

7-7-27 
72-57 

1970 or '71 

101-40 
6-?-64 

10-3069 
9-23-74 
1-17-62 - 

1205-74 
7-?-20 

old 
7-1-54 

Altitude 
above mean Depth to water 

Diameter Depth Depth sea level below land surface Date Specific 

of of of Use lftl (ftl 
water-level conduc- 

casmg wrong well of Land 
l inl  l f t l  (ft l well Aquifer' surface 

Water Ad- 
surface lustedZ 

Mea- measure- rance 
sured ment I w h o r l  



Oldddl Art Anderson 8-10.72 8 
03dccl Unknown old - 
O5ddal Unknown old 6 
06baal K. Looslis 1001-74 6 
1 lccc l  L. Anderson old 6 
l8abdl Kevin Rigby 9-25-74 6 
18cddl Curtis Looslie 9-19-74 6 

8N44E05bbbl Squirrel Cemetery 103-73 6 

12ALVM AlIuv~Um and glac~al rnaterm ' lllALVM1 
112QTSH Outwarh rnaterla1;gravel. sand, silt, and clay 

112HKBR L 

I12GRRT Basalt 
l l 2FLRV 1 
Adjusted end rounded t o  be representative of September 1975 conditions. 

Water stood near surface until about 630 feet while drilling; then it dropped to about 15 feet below land surface. Reparted will take 5 galld. 



Ln m BASIC-DATA TABLE B 

SELECTED STREAM- AND SPRING-MEASURING SITES, SELECTED CHARACTERISTICS, 

AND PERIOD OF RECORD IN  THE UPPER HENRYS FORK BASIN 

(Miscellaneous measurlng sltes, except where noted otherw~se.) 

Station 
no. Station name 

13038600 Hope Creek above diversion near Mackr Inn 
13038605 DuckCreek near Mackr Inn 
13038630 Duck Creek at highway near Lake 

13038650 Johnson Sprmgs near Lake 
13038660 Kelly Creek near Macks Inn 
13038700 Timber Creek near Lake 
13038750 Timber Creek at mouth near Lake 
13038900 Targhee Creek near Macks Inn 

13038910 Howard Creek near Lake 
13038950 Howard Creek near Macks Inn 

13039000 Henryr Lake near Lake 
13039500 Henryr Fork near Lake 

Tygee lor Dry Creek1 near Henrys Lake 
Henryr Fark at highway near Valley View 
Baatmck Creek near Macks Inn 
West Twm Creek near Lake 
East Twm Creek near Lake 1 
Henrys Fork below highway bridge near Lake 
Jesse Creek near Mackr Inn 
Garner Sprmg near Macks Inn 
Canyon Creek near Macks inn 
Pine Creek near Macks inn 
Stevens IStaphenl Creek near Mackr Inn 
Rear Pars Creek near Mackr Inn 
Meadow Creek Sprlngs 
Meadow Creek near Macks inn 
Henryr Fark near Big Sprlngr 
Big Sprmgs Creekat Big Sprmgr 

13040600 Thirsty Creek at Big Sprmgr 
13040800 Moose Creek near Big Sprmgr 

Altitude 
above mean 

Surface sea level 
dramage l f t l  

area At  Mean o f  
(mj21 ~ ~ t e  area Penod o f  record Remarks 

Nonrecording gage, July 1957 
to August 1966. 

Crest-stage gage 1963 to  present (19751. 

Nonrecording gage. 
Water-stage recorder I p r m  to  Oct. 1929, 
records for wrigatlon season onlyl. 

Nonrecording gage. 1932. 
Nonrecording gage. 1924-25. 



Henrys Fork a t  Macks Inn 
Henryr Fork at Flat Rack Campground at Mackr Inn 
Henrys Fork a t  Upper Ccffee Pot Campground 
near Mscks Inn 
Henrys Fork above Coffee Pot Rapids near Macks inn 
Henrys Fork at Caffee Pat Rapids near lsland Park 
Henrys Fork at Coffee Pot Lodge near lsland Park 
Henrys Forkabove reservoir near lsland Park 
Mi l l  Creek near lsland Park 
Sheep Creek above Sheep Creek Reservoir 
D ry  Creek near lsland Park 
Sheep Creek below Sheep Creek Rerervow 
Hotel Creek neer lsland Park 
Sheridan Creek above Sheridan Reservoir 
Sheriden Creek at A2 road near lsland Park 
(Includes sites 13041402061 
Sheridan Creek at counry hwy. near Kilgore 
Taylor Creek neer lsland Park 
Schneider Creek near lsland Park 
Myers Creek near lsland Park 
Willow Creek near lsland Park 
Sheridan Creek near lsland Park 
lcehoure Creek at upper road near Island Park 
(Includes 13042451-521 
Icehouse Creek near lsland Park 
Sheridan Creek near lsland Park 
Moose Sprlngr near lsland Park 
Sheridan o r  Shotgun Creek at Trude '~  Bridge 
near lsland Park 
lsland Park Reservolr near lsland Park 
Henryr Fork near lsland Park 
Chick Creek at mouth near lsland Park 
Buffalo River Sprfng No. 1 at mouth of Chick Creek 
Buffalo River a t  mouth o f  Chick Creek 
E lk  Creek at  lsland Park 
North channel Split Creek near lsland Park 
Toms Creek near lsland Park 
Buffalo River at lsland Park 
Henryr Fork at DeWiner'r Ranch near Island Park 
Blue Spring Creek near Island Park 
Island Park Land and Livestock Co.'r canal 
near lsland Park 
Henryr Fork below canal near Island Park 
Henryr Fork near Osborne Bridge 
West Thurmon Creek near lsland Park 
Middle Thurmon Creek near lsland Park 
East Thurmon Creek near lsland Park 
Silver Lake outlet near lsland Park 
Henrys Fork at Osborne Bridge 
Osborne Sprlngs 
Henrys Fork  near Warm River 
Henrys Fork at Warm River 

Water-stage recorder. 

Water-stage recorder, 193540 

Electr~c-tape gaga. read daily 
Water-stage recorder. 

Water-stags recorder, 1935-41. 
Water-stage recorder, 1935-40. 

. . 
1974-75 
1974 
1932 
1910-15: 1918-52; 1974-75 Nonremrding gage prlor t o  June 29, 1923. Water 

stage recorder, June 29, 1923, t o  1952 



: 1 1 : : : : o ; : :  : : o o  0 0 0 0 0 0 0 0  : : : : o o o  g 
e o m  - ( ~ o ~ m - m m  ID o 

X P-m -.m.?m.~.o.?-. 
(DID "(D(DIDID(DIDID 

? m y  
m o r n  

m *  0 ( D m m ( D m 0 " N m O L " O ~ N  O O m L " O 0 N O  O m N O O m m  g 
- r n  "ID (D O ~ L D N N N O ( D * C - ( D  m  O N N - N O - m  ( ~ ( ~ ( ~ m m m m  10 n. ~N.NN.-7--0.0.-.m.i-. m.o.~.m.-.qw.~. N.N.N-~~~o. 

m a  ID ( ~ ( ~ m r n m ~ ~ ~ ~ ( ~ m m m ~ " m m  m m m m m m m m  m m m ~ " m m m  " 

e 
8 
: 
". 
0 
u 
P 
L 

.? 

L" 

6i ? * 
i- - 2 - z N z z z z 6i . . .. 

Ib' 2 2 $ - , 
A 0 0 - '2 z z .. 

L" m  m L " L " L " z L ? m m L " N L " " ? m s  D m  m -  .. z* ? ? ? ? ?  ? ? ? ? m ? ? ?  T ?  ?.? 2 * *  m m L " m L " m * m L " * * * o s e e * * - * * e &  m t * m * * o  0 
b * + b * * + * ~ b * * h o * - b ~ m * b ~ -  i.t.r-,-+r-m 
m m m m m m m m m m m m m m m m m m m m m m m  m m m m m m m  z z z  "---,,-,,-,,,,-,-----,- ,,,,,,, 

5 
0 

' " 

- 
5 

w 

2 & 
c 

; Ypm 
0 , -  

> .? .- m 

e g - 2 v  1r cC .- ? 
c Z U ~  F Z  E L n %: % g $ E  

n z : E2: 2 2  2 .- ? 
u $ r n L  L L LT 

8 
0 

C >  u - & :  Y = c p. ~y g 2 g.:: 1 % E 9 s  * - a e E Q  c c a c  : 1- 
0 

5 a E  $>E;. - g z  k $ g z  C! iB 3 1 & & . 5 L . ?  - ' "  ' E 3 ;  0 & "  ' D g *  0$3.5!5!& . ? c $ $ L , ? m r L  = , = . g c  - 
Y Y L T i c c  mLT.?  r.- O C  - m 
m 8;8 k $ 5 5 F L C E , 2  : 2 r o m  3 .- ,,+ L T E  ~ ~ ~ - 8 ~  - 
uu f. g s z . z ~ ~ ~ ~ l E I L L T  E ? 4 Q j $ E 2  5 E  E4 6'.z L 
.= - -  c = o q i ,  E E C : ~ ~ E  $ i z $ p m S G  4 :  = 
a a 

g " C E 8 . r p  c ; $ " ? 3 - k  - , c  c F ~ ~ G  0 

V I W  z m  O , E , , Q . Y Y T . B ~ X ~ +  w n  m > - o g 3  E B % % B . L ~ %  r n $ m z ~ .  ~ $ ? ~ ~ ~ , m  ; z m m r m m ~ ~ ~ ~ m m o  I. m m a r o ? U :  m 
: : r 2 r b b $ ; ; ~ u u $ & & : % '  % Y & t l U C U  $=?:Y:$Y c 2 2 & c & .? ,? .? .? .? .? .2 .? .? 2 9 : : m rn : - 2 c 
u o n  p n c c c c c c c c e ~ g g c c r c c r x u ~  0 6  5 5 6  E a o Z"'E" m .- 
1 . C U ? U E E E E E 5 . = . =  E E E E  W E  z Y E E 1 % b @  5 b z m 3 ;  a s ; ~ ? :  L - . L . - - L L - L ~ L  . o o . ~ , E  E ;  r 
o o ~ . . . ~ & m m m m c $ ~ m r o m m o m  ~ o z > o & , ~ o  m m ? m c . - a  - 
m m Z n Z 3 3 3 3 3 E a n 3 S 3 3 I 3  ~ ~ S ~ L T P ~ L T  3 1 m 1 3 3 1  d? 



BASIC-DATA TABLE C 

DISCHARGE MEASUREMENT, pH, SPECIFIC CONDUCTANCE, 

AND TEMPERATURE DATA COLLECTED DURING 1974-75 
IN THE UPPER HENRYS FORK BASIN 

- 
Soecific 
cbnduc 

Discharge tance Temperature (OC) 

Date (ft3/s) (~mhos) pH Water Air 

Hope Creek above diversion near Macks Inn (13038600) 

Duck Creek near Macks Inn (13038605) 

Duck Creek at highway near Lake (13038630) 

08-2 1-74 12,l  215 8.,6 7,,0 16,O 

Kelly Creek near Macks Inn (13038660) 

08-20-74 04 90 7.,9 150  150  
06-1 0-75 .05a .. -- .. -- 

Timber Creek at mouth near Lake (13038750) 

06-23-74 4,46 26 1 8 6  19,.0 270 
08-04-74 4,. 13 283 8,.7 12.0 19,.5 
08-20-74 4,.17 287 8 7 11,s  14,,5 
09-1 1-74 4.15 179 8,6  6,,0 9,O 
11-06-74 5 0 a  .- .- -. 
06-10-75 5,.8a -. -. .. .. 



Basic-Data Table C (contmuedl 

Specific 
conduc- Temperature ( O C )  

Discharge tance 
Date (ft3/s) (iimhos) pH Water Air 

Timber Creek at mouth near Lake (13038750) -continued 

Targhee Creek near Macks Inn (13038900) 

Howard Creek near Lake (13038910) 

Howard Creek near Macks inn (13038950) 



Basic-Data Table C Icont~nuedl 

Soecific 
conduc- 

Discharge tance Temperature PC) 
Date (ft3/s) (umhos) pH Water Air 

Howard Creek near Macks Inn (13038950) -continued 

Henrys Fork near Lake (13039500) 

Henrys Fork at highway near Valley View (13039525) 
- - 

Bootiack Creek near Macks Inn 113039550) 

West Twin Creek near Lake (13039610) 



Basic-Data Table C lcontmued) 

- - - . . . - 
conduc- Temperature ( O C )  

Discharge tance 
Date (ft31s) (~mhos)  pH Water Air 

East Twin Creek near Lake (13039620) 

Jesse Creek near Macks Inn (13039650) 

Reas Pass Creek near Macks inn (13039800) 

Meadow Creek Springs (13039899) 

12-03-74 20a 78 7,.2 9,5 9 5  

Henrys Fork Hear Big Springs (13040000) 
-- 

05-22-74 260a 130 7..4 10..5 17.5 
06-1 1-74 320a 134 7,.8 9 0  18.,0 
06-27-74 450 202 8,. 1 19,O 22..0 



Basic-Data Table C (continued) 

Date 

Specific 
conduc- Temperature PC) 

Discharge tance 
(ft3 IS)  hmhos) pH Water Air 

Henrys Fork near Big Springs (13040000) -continued 

Big Springs Creek at Big Springs (13040500) 

Thirsty Creek at Big Springs (13040600) 

Moose Creek near Big Springs (13040800) 



Basic-Data Table C (cont~nuedl 

conduc- Temperature PC) 
Discharge tance 

-- Date (ft3/s) (pmhos)  pH Water Air 
Moose Creek near Big Springs (13040800) - continued 

Henrys Fork at Coffee Pot Lodge near Island Park (13041010) 

-- 

Henrys Fork above reservoir near Island Park (13041020) 

Mill Creek near Island Park (13041100) 



Basic-Data Table C Iconr~nuedl 

Soecific 

Mill Creek near Island Park (13041100) -continued 

Sheep Creek above Sheep Creek Reservoir (13041 195) 

Dry Creek near Island Park (13041200) 

Sheep Creek below Sheep Creek Reservoir (13041300) 

Hotel Creek near Island Park (13041350) 



Basic-Data Table C (continued) 

Specific 
conduc- 

Discharge tance Temperature PC) 
Date (ft3/s) (umhos) pH Water Air 

Hotel Creek near lsland Park (130413501 - continued 

Sheridan Creek at A2 road near lsland Park (13041401l 

- 
Sheridan Creek at A2 road near lsland Park (13041402) 

Sheridan Creek at A 2  road near lsland Park (130414051 



Basic-Data Table C (continued) 

Specific 
conduc- Temperature PC) 

Discharge tance 
Date (ft3 h) (~mhos) pH Water Air 

Sheridan Creek at A2 road near Island Park (13041406) 

Taylor Creek near Island Park (13041492) 

Schvider Creek near Island Park (13041495) 

Myers Creek near Island Park 113041496) 



Basic-Data Table C (continued) 
- 

Specific 
conduc Temperature PC)  

Discharge tance 
Date (ft3/s) (umhos) pH Water Air 

Myers Creek near Island Park (13041496) - continued 

Willow Creek near lsland Park (13041497) 

Sheridan Creek near Island Park (13041500) 

Icehouse Creek at upper road near Island Park (13041550) 



Basic-Data Table C (continuedl 

conduc- Temperature P C )  
Discharge tance 

Date (ft3/s) (umhos) pH Water Air 

lcehouse Creek east diversion at upper road (13041551) 

Icehouse Creek east channel at upper road (13041552) 

lcehouse Creek near Island Park (13041600) 

Henrys Fork near Island Park (13042500) 



Basic-Data Table C (continued) 
- 

conduc- Temperature (OC)  

Discharge tance 
Date (ft3/s) (~mhos) pH Water Air 

Henrys Fork near lsland Park (13042500) -conf~nued 

Chick Creek at mouth near lsland Park (130427401 

Buffalo River at mouth of Chick Creek (130427601 

- 
Elk Creek at lsland Park (13042850) 

Tom's Creek near lsland Park (13042900) 



Basic-Data Table C lcont~nued) 

Specific 
conduc. Temperature P C )  

Discharge tance 
Date (ft3/s) ( P ~ ~ o s )  pH Water Air 

Buffalo River at lsland Park (13043000) 

- 
Henrys Fork at DeWiner's Ranch near lsland Park (13043500) 

Blue Spring Creek near Island Park (130435101 



Basic-Data Table C lcont~nuedl 

Specific 
conduc- Temperature (OC) 

Discharge tance 
Date (ft31s) hmhos) pH Water Air 

lsland Park Land and Livestock Company's canal near lsland Park (13043520) 

Henrys Fork below canal near lsland Park (13043530) 

Henrys Fork near Osborne Bridge (13043600) 

- 
West Thurmon Creek near lsland Park (13043700) 

- -  - 

Middle Thurmon Creek near lsland Park (13043720) 

East Thurmon Creek near lsland Park (13043740) 



Basic-Data Table C lcontlnuedl 

Specific 
conduc Temperature P C )  

Discharge tance 
Date (ft3/s) (rrmhos) pH Water Air 

East Thurman Creek near Island Park (13043740) -continued 

Silver Lake outlet near Island Park (130437801 

Henrys Fork at Osborne Bridge (13043800) 

- 

Henrys Fork at Warm River (13044000) 



Basic-Data Table C lcont~nued) 
-- - 

S~ecific 

Date 

conduc- Temperature ( 0 )  

Discharge tance 
(ft31s) (~mhos) pH Water 

Henrys Fork at Warm River (13044000) - continued 
A 

Air 

South channel Split Creek plus north channel Split Creek near Island Park (13044100 & 13042890) 

South channel Split Creek above diversion near Island Park (13044101 ) 



Basic-Data Table C Icontmuedl 

Specific 
conduc- Temperature P C )  

Discharge tance 
Date (ft3 h) (rrmhos) pH Water Air 

Diversion f r om south channel Spl i t  Creek near lsland Park (13044102) 

Warm River Boy  Scout camp diversion canal (13044110) 

Warm River a t  Boy  Scout camp near Island Park (13044112) 

Warm River near Boy  Scout camp near Island Park (13044120) 

Warm River a t  Eccles (13044122) 

Warm River a t  Pineview (13044130) 
- 

- 

Pineview Campground Springs (13044134) 

Partridge Creek near Pineview (13044160) 



Basic-Data Table C (continuedl 

Specific 
conduc- Temperature P C )  

Discharge tance 
Date (ft3/s) - (~mhos) pH Water Air 

Partridae Creek at  mouth (13044166) 

Warm River below mouth of Partridge Creek (13044170) 

Warm River above fish hatchery near Warm River (13044200) 

Warm River Springs near Warm River (13044250) 

Warm River below fish hatchery near Warm River (13044300) 

Moose Creek near Warm River (13044320) 

Warm River at Warm River (13044500) 



Basic-Data Table C lcontmuedl - 

Specific 
conduc- 

Discharge tance 
Date (ftsls) (umhos) pH 

Warm River at Warm River (13044500) -continued 

10-22-74 289 .- .. 

12-03-74 256 63 8 4 
12-04-74 270 118 8.1 
01-22-75 240a 125 .- 

03-04-75 260 126 -. 
04-08-75 260 134 8.0 
05-21-75 390 103 8 5 
06-03-75 1 ,000~ .. -- 
06-05-75 738 78 8 1 
06-1 1-75 475 .. -. 

Temperature P C )  

Water Air 

Snow Creek near Warm River 113044600) 

Rock Creek above Wyoming Creek (13044980) 
- ---- ~ - 



Basic-Data Table C fcont~nuedl 

Specific 
conduc- Temperature PC) 

Discharge tance 
Date (ft31s) (umhos) pH Water Air 

Rock Creek above Wyoming Creek (13044980) -continued 

Wyoming Creek near Ashton (13044990) 

Rock Creekabove Shaefer Creek (13045100) 

Porcupine Creek below Rising Creek (13045200) 

- -- 
Fish Creek near Warm River (13045400) 



Basic-Data Table C (conttnuedl 

Specific 
condttc- 

Date 

. - . . - - - 
Discharge tance 

(ft31s) hmhosl pH 

Robinson Creek at Warm River (13045500) 
---- 

400 a 7 I 8..2 
380 a 59 7 9  
232 85 7,.9 
160a 109 8 ,5  
136 -. -- 
126 118 8,O 
120a 1 24 8..3 
123 .. .. 

903  64 7.8 
100a 140 8 ,  1 
70 a 159 .. 
80 a 158 -- 
70 151 8,.2 

300 8 1 8,. 1 
1,500 a .- -- 
1,210 50 7 7  

830 a 75 8.2 
280 a 75 8 2  
265 .. .- 
175 -. .. 
146 117 8..5 
146 110 8,.3 
113 .- .. 

117 134 7,6  
122 134 7,6 
117 .. .. 

100 .. -- 
105 138 8.5  
90 .. .. 

97 .. -. 
95 141 8,. 1 

Temperature PC) 

Water Air 

-- 
Warm River at Warm River (13045510) 

- -- 

Henrys Fork below mouth of Warm River (13045600) 



Basic-Data Table C Icontmued) 

Specific 
conduc- Temperature 1°C) 

Discharge tance 
Date l f t3 /s1  (rrmhos) pH Water Air 

Henrys Fork below mouth of Warm River (130456001 - contrnued 

Blue Creek near Warm River (13045700) 

Henrys Fork above Ashton Reservior (13045796) 



Basic-Data Table C fcont~nued] 

Specific 
conduc- Temperature (OC) 

Discharge tance 
Date (ft3ts) (~mhos) pH Water Air 

Unnamed Creek No 1 near Ashton (13045800) 

Willow Creek near Ashton (13045850) 

a Enimaed value, or based on gage heights 



BASIC-DATA TABLE D 

CHEMICAL ANALYSES OF WATER FROM SELECTED SITES IN THE UPPER HENRYS FORK BASIN 

(Concentrations in milligrams per liter,except where otherwise noted..) 

Nini fe 
Nitr i te olur Dissolved 

Number of bacteria 
per 100 m L o f  ramp1e 

Date ~ i k a .  plus nitrate Phor. ro l id~ H a r d  ~ s r d .  specific water Air  lmmedl. 
site o f  c a l  ~ a g n e .  Patar x i ca r  c a r  l inity ninate as N ohorur rum o f  ~ i r r o l v e d  neri sr nerr. conduc temoer temoer. ate Fecal ~ e c a l  

STREAMS 

78 2 4  1 3  Hope Creek above diversion near 
Mack$ Inn 
Duck Creek nesr Mack$ Inn 
Duck Creekst highway near Lake 
Keliy Creek nesr Macki Inn 
Timber Creek nesr Lake 

Targhee Creek near Msckr Inn 

Bootjack creek near Mackr lnn 
west Twin Creek near lake 
Jesse Creek near Msckr inn 
Reas P s r  Creek near Mack5 inn 

Henrys Fork nesr Rig Springs 

Thirny Creek a t  Big Springs 

Moose Creek near Big Springs 

Henry. Fork a t  Mack8 Inn 
HenrYs Fork at Fiat Rock cam0 
ground 
Henrvr Fork sr Upper Coffee 
Pot camWrovod 
Henrys For* above Coffee Pot 
Rapids 
Henrys Fork a t  Coffee Poi 
Rapids near Island Park 
Henrys Fork above rerewoir 
near Island Park 

Mil l  Creek near island Park 
Sheep Creek above Shew 
Creek Reservoir 

Dry Creek near lrland Park 
Sheep Creek below Sheep Cr Rer 



Basic-Data Table D (continued) 

Nitrite Number of bacteria 
Nitrite 01"s Oiirolved ~ e r  100 m~ o f  sample 

Date Alka- ~ i u s  nitrate Phor  solids H a r d  Hard. Specific Water Air  Immedi- 
Site of Dii. C a l  Magne- p o t s  8 i c w  car- limity nitrate as N phorur sum o f  Dissolved nerr as n e w  C D ~ ~ Y C .  temper. t e m ~ e r .  a te  Fecal Fecal 

i o ~ d t i o n  s i te WI I~C-  charge silica cium rium sodium r ivm bonate banate lai sulfaie Chloride ~ l u o r i d e  as N disrotved total cons t i t  miids c a c o 3  noncar.. percent tance ature (totail coli- itrepto. 

no. name r ion ~ i m e  ins1  isio2i i ca )  I M ~ ]   IN^] i ~ )  IHCO~) ICO~) cacol~ (son) iC1 ~ F I  i m t a i i i N O , + ~ O ~ i  a s p  uent. i t iacre-ni ics.mg1 banate sodium SAR I m h o r i  BH i0ci i0cl coiiform form coccus 

Hotel Creek near Island Park 

Sheridan Creek at  A2 road 
near leiand Psrk 
Tsvior Creek near lrland Park 

Schneider Creek neer island Park 
Myerr Creek nesr island Park 
Willow Creek near lriand Park 
Sheridsn Creek near lrland Park 
ICB~OYS Creek sf upper road 
near lrland Park 
lcehaure Creek near Island Park 

Henrys Fork near lrland Park 

Chick Creek at mouth nesr 
island Park 
Elk Creek at  Island Park 
Toms Creek near lrisnd Psrk 
mnaio at i m d  park 

WenThurmon Cr, near Island Park 
MiddleThurmon Craek near 
lrland Park 
E e n  Thvrmon Creek near 
l i land Park 
Henrys Fork at Orborne Bridge 
Bridge 

HB","S Fork a, warm River 

13044100 South channel Split creek 
near Island Park 



Basic-Data Table  D lcontinued) 

Nitrife Number O t  bacteria 

Nitrite plus D l s m l ~ d  per l o 0  m L  o f  ramole 

Date ~ i k a .  I nitrate Phar  solids H a r d  Hard- Specific Water Air  lmmedi- 
s i te of ~ i r -  c a i  ~ a g n e .  ~ o i a r -  Bicar- c a r  i in i ty  nitrate sr N phorur rum o f  Dirsolved n e r r s ~  nerr. C O ~ ~ Y C .  temwr.  temiler ate Fecal Fecal 

location Site C O I ~  charge Siilra civm slum Sodium r i m  bonate bonate la* Sulfate Chloride ~ l ~ a ~ i d e  = S N  dirsolvd t o m  canr t i t  rolidr CsCOl noncar Percent t a m e  m r e  a t w e  i i a t a l ~  coli itrepto. 
no. name tion Time l k 3 1  1Si021 lCa1 (Mgl lNal I K I  IHCO,1 IC031 CaCOal (SO4] (C] IF ]  ( to ts l ) (N02+N03]  "mtr (tiacre-ft) (Ca.mgl bonate sodium SAR iumharl pH i°Ci loci c o l i f ~ r m  form C O c W i  

Parfridge Creek near Pineview 
warm River sbave fish hatchery 
near warm River 
Maore Creek new Warm River 

warm River s twarm River 

snow Creek near warm River 
Rock Creek above Wyoming Creek 
Wyoming Creek near Ashton 
Rock Creek above Shaefer Creek 
Porcupine Creek below Rising Creek 
Fi ih Creek new warm River 
Robinson Creek a t  warm River 

Blue Creek near warm River 

Unnamed Creek no 1 near Ashion 

Willow Creek near Arhton 
HenrYS Fork near AJhtO" 

Falls River near Squirrel 

LAKESAND RESERVOIRS 

10N45E-35abcl 
H L  1 top 
H L  1 top 
H L  1 bonom 
HL-1 bot fom 

Henryr Lake 
Henrys Lake 
Henrys Lake 
Henrys Lake 



Basic-Data Table D (continued) 

Nitrite Number o f  bacteria 
Nitrite plus D i s ~ ~ l v e d  per 1 0 0 m L o f  sample 

Date Alka. OIYS nitrate Phor  rotids Hard  Hard. Specific Water Ai r  immedi- 
Site o f  Dir. C a l  Magne. Poiar- ~ i s a r .  car.. i inity nitrate ar N phorur rum of Dirrolved nerr sr "err. C O ~ ~ Y C  t e m ~ e r  l e m ~ e r  ate Fecal Fecal 

locafion Site collec.. c h a w  Silica cium rium Sodium slum banate bonze  (as Sulfate chloride Fluoride asN dlsrolved mia l  cannit. ral ldr CaCO, noncar Percent t a m e  afure ature i totall c o l i  rtrepto 
no. name tion Time lft'l iSiO,) ICaI iMsl  lNsl  I IHCOIJ ICOaI CaCOaI (SO4) ~ C I  IF1 i t o t a ~ ~ ~ ~ o I + ~ o , ~  a r ~  uentr (tiacre-ft) ica.mgi bonate sodium SAR iirmhori PH iOcl i0cl colitorm form coccus 

Laker and Reservoirs - continued 

H L 2  
H L 3  
H L 4  
H L 5  
H L 6  top 
H L 6  bot tom 
IP 1 
IP 2 
IP 3 
I P 4  
IP 5 too 
IP 5 bot tom 
IP 6 tap 
I P 6  bonom 

Henrys Lake 
HenrVs Lake 
Heor"$ Lake 
Henrys Lake 
Henrys Lake 
Hen,"$ Lake 
Island Park Reservoir 
Island Park Reservoir 
Island Part Reservoir 
Island Park Rerarvoir 
island Park Reservoir 
Island Park Reservoir 
lrland Park Reservoir 
Island Park Reservoir 

SPRINGS 

WELLS 



Basic-Data Table D (continued) 

Nirrite Number o f  bacteria 
Nitrite plus Dissolved per 100 m~ o f  sample 

Date A1 ka- Pius nitrate Phos solids Hard. Ha& Specific water A i r  immedi- 
Site of D i r  Cal Msgne.. Patar- Bicar Car i inity nitrate ar N ~ h o r u r  sum o f  Dirraived nerr as neir. conduc temper temiler- ate Fecal Fecal 

location Site collec.. charge Silica cium rium Sodium rium bonafe banate iar Sulfate Chloride Fluoride a r N  dissolved tom conrtif solids CaC03 noncar.. Percenr t a m e  a t w e  ature l tatsl l  c o l i  rtreilm. 
no. name fion Time ltf31 15iOzl ICsl iMgl I N 4  I K I  IHC031 lCOll CaCOal (SO4] ICI IF1 ~ i o t a l l I N 0 2 + N 0 3 1  a r P  uenti itlacre-frl 1Ca.mgl banare sodium SAR i rmha i i  pH l°CI l°Cl coliform form mccur 

R3Nd3E 19cdbl 
30ccc2 

W N d 4 E B c d a l  
-27cbcl 
30daal; 

08N43E l d d b l  

a Estimated 
b Nonidesl colony mum 

0 -Ana ly red  far ,  bu t  not deteczed (Bacteria analyres.aniy 1 
Enimated aquifer temperature bard  on Na+K+Ca 85%; b r e d  an S O t ,  95% 

Estimated aquifer temperature bared on N ~ + K + c ~  15% ~ n a ~ y r e s  of minor elements in  y g ~ ~ : a r r e n i c  [AS) O: baron (BI 9: l i thium IL~I *and mercury I H ~ I  o o 
~ r i i m a t e d  aquifer iemperatvre bared on N ~ + K + c ~  62% ~ n a i y r e r  o f  minor elements in  ugi~:arrenic (AS) 3: boron (BI 120; l i thium IL~I 150 and mercury i ~ g i  o 3 

Estimated aquifer temperature bared on Na+K+Ca.90°C;bared on SiO, 145°C ' 
Analyses of minor elements in  pg1L;arrenic I A r l  7:  boron 181, 40: l i thium I L i l  80;and mercury IHg). 0.0 
Analyrer of minor elements in  MIL; arsenic ( A i l  1;  boron 18) 60: lahium i~ i l  o:and mercury IH~I, 0.2. ' Analvier o f  minor elements i n  MIL: arsenic IAsl  3: boran IBI  20: l i thium lLil2O;and mercury (Hgl 0 0 
















